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ABSTRACT 

The West Lake Landfill is located near the city\of St. Louis in Bridgeton, St. 
Louis.County, Missouri. The site has been used1since 1962 for disposing of mu
nicipal refuse, !industrial solid and liquid wastes, and construction demolition 
debris. 

. . 
This report summarizes the circumstances of the radioactive material in the 
West Lake Landfill. The radioactive material resulted from the processing of 
uranium ores and the subsequent sale by the AEC!of processing residues. Pri
mary emphasis is on the radiological environmental aspects as they· relate to 
potential disposition of the material. It is concluded that remedial action 
is called for. 

iii 
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1 INTRODUCTION AND BACKGROUND 

This report summarizes the circumstances of the radioactive material in the 
West Lake Landfill {Figure 1), in particular, ~he radiological·environmental 
aspects as they relate to potential disposition of the material. · 

The West Lake 'Landfill, Inc. property is a 200\ acre tract in Bridg~ton, 
St. Louis County, Missouri, on the outskirts of the city of St. Louis. It is 
about 4 miles west of St. Louis' Lambert FieldJ International Airport, near the 
intersection of interstate highways I-70 and I-270. Limestone was quarried 
there from 1939 to 1987. Also on the property! is an industrial complex where 
concrete ingredients are measured and combined, and where asphalt aggregate is 
prepared. Since 1962, portions of the property have been used as landfills for 
disposing of municipal refuse, industrial soli~ and liquid wastes, and construc
tion demolition debris. In 1973, soil contaminated with radioactive material 
was placed in a landfill there. I 

I 
The radioactive material originated with uranium-ore-processing residues which 
had been stored at Lambert Airport by the U.S.JAtomic Energy Commission {AEC), 
and which were. sold in early 1966 to the Cont·irental Mining and Milling Company, 
of Chicago, Illinois. The AEC's invitation to bid listed the following residues 
for purchase: 74,000 tons of Belgian Congo pi~chblende raffinate containing 
about 113 tons of uranium; 32,500 tons of Colorado raffinate containing about 
48 tons of uranium; and 8700 tons of leached b~rium sulfate containing about 7 
tons of uranium. The material was moved from ~he airport during 1966 to nearby 
9200 Latty Avenue, Hazelwood, Missouri. In Ja~uary 1967, the Commercial Dis
count Corporation of Chicago took possession of the residues to remove moisture 
and to ship the residues to the Cotter Corporation facilities in Canon City, 
Colorado. In December 1969, the remaining material was sold to the Cotter Cor
poration. In the following four years, the residues, with the principal 
exception of the 8700 tons of leached barium s~lfate, were shipped to Canon 
City. 

1 
' I 

In April 1974, Region III representatives of NRC's Office of Inspection and 
Enforcement visited the Cotter Corporation's L~tty Avenue site to check on 
the progress of the decommissioning activitieslbeing performed there. This 
inspection disclosed that in 1973 Cotter Corporation had disposed of approxi
mately 8700 tons of leached barium sulfate residues mixed with 39,000 tons of 
top soil at a local landfil1. 1 j 

By letter dated June 2, 1976, the Missouri Department of Natural Resources 
{MDNR) forwarded to the NRC's Region III offic~ newspaper articles which allegeQ 
that only 9000 tons of waste had been moved fr~m the Latty Avenue site rather . 
than 40,000 tons and that it was moved to the West Lake Landfill rather than to! 
the St. Louis Landfill No. 1. Region III personnel investigated the allegations. 
and found that 43,000 tons of waste and soil h~d been removed from the Latty 
Avenue site and had been dumped at the West Lake Landfill in Bridgeton, and 
that the waste was covered with only about 3 feet of soi1. 1 

Discussion with the West Lake Landfill operatoJs indicated that all of the 
material from Latty Avenue had been disposed ol in one area; however, an aerial v 

1 I 
I 
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survey of the site identified two areas of contamination. The second contami·· 
nated area is'identified as Area 1 in Figure 2. 2 Subsequently, the NRC spon
sored other studies that were directed at det~rmining the radiological status of 
the landfill.· An extensive survey was initiated in November 1980 by the Radia
tion Management Corporation (RMC) under contract to the NRC. The findings were 
published in May 1982 in NUREG/CR-27221 

11 Radiological Survey of the West Lake 
landfill, St. Louis County, Missouri. 113 In March 1983, the NRC through Oak 
Ridge Associated Universities (ORAU) contract~d with the University of Missouri
Columbia (UMC), Department of Civil Engineering, to describe the environmental 
characteristics of the site, conduct an engin~ering evaluation, and propose 
possible reme~ial measures for dealing with t~e radioactive waste at the West 
Lake Landfi 11.: In May 1986, ORAU sampled water from wells on and close to the 
landfill to determine if the radioactive mate~ial had migrated into the ground
water. A report is being prepared detailing the results of the investigations 
conducted by ~MC and ORAU. 2 \ 

Information f~om all these sources and from NRC site visits forms the basis 
for this report. j 

2 DESCRIPTION OF THE SITE I 
I 

Location I 
The 200-acre West Lake Landfill site is situaJed on the southwest side of 
St. Charles Rock Road in Bridgeton, St. Louis !county, Missouri (Figure 1).2 
It is about 16 miles northwest of the downtown area of the city of St. Louis, 
and about 4 miles west of Lambert Field Inter~ational Airport (Figure 1). It 
is approximately 1.2 miles from the Missouri River. 

History 

The West Lake 'Landfill has been used since 1962 for the disposal of municipal 
refuse, industrial solid and liquid wastes, and construction demolition debris. 
Between 1939 and the spring of 1987, limestone was quarried there. Landfill 
operations filled in some of the excavated pits from the quarry operations. 
Also on the property is an active industrial domplex in which concrete ingre
dients are measured and combined before mixing ( 11 batching11

), and asphalt 
aggregate is prepared. I 

I 

The unregulated landfill, in which the radioa~tive material was placed in 1973, 
was closed in 1974 by the Missouri Department lof Natural Resources (MDNR). 
Also in 1974, under an MOHR permit, a newer sanitary landfill was opened and 
now operates in an adjacent area on the West Uake Landfill property. The newer 
landfill is protected from groundwater contact. The bottom of the new landfill 
is lined with clay, and a leachate collection isyst.ell has been installed. Leac~
ate is pumped to a treatment system consisting of a lime precipitation unit fol
lowed in series by an aerated lagoon and two ~naerated lagoons. The final lagoon 
effluent is discharged into St. Louis Metropolitan Sewer District sewers. 2 

Ownership l 
Since 1939, the West Lake Landfill has been oJned by West Lake Landfill, Inc.,· 
of 13570 St. ~harles Rock Road, Bridgeton, Mi~souri. 

3 
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Contaminated Areas I 
Radioactive co,ntamination at the West Lake Landfill has been identified in two 
separate soil bodies (Figure 2). · I 
The northern area (referred to as Area 2) covers about 13 acres3 and 1 ies abo,,e 
16 to 20 feet of landfill debris. The contaminated soil forms a more or less 
continuous layer from 2 to 15 feet in thicknes~ and consists of approximately 
130,000 cubic yards of soil. Some of this con~aminated soil is near or at the 
surface, particularly along the face of the northwestern berm. Beneath the 
landfill debris, the soil profile consists of~ to 7 feet of floodplain top 
soil overlying: 30 to 50 feet of sand and grave~ alluvium. 

The southern are& of contamination (Area. 1) co~ers about 3 acres3 and contains 
roughly 20,000' cubic yards of contaminated soi~. This body of soil is iocated 
east of the landfill's main office at a depth of about 3 to 5 feet and is lo
cated over a former quarry pit which was fille~ in with debris. The depth of 
debris beneath the contaminated soil is unknown but is estimated to be 50 to 
65 feet. Limestone bedrock underlies the landfill debris. 2 

Topography 

About 75 percent of the landfill site is located on the floodplain of the 
Missouri River (Figure 2) at about 440 feet above mean sea level (msl). The 
site topography is subject to change because of the types of activities (e.g., 
landfilling and quarrying) performed there. H~wever, the areas containing the 
radioactive waste have their surface at about ~70 feet (msl). The surface runoff 
in the area around the landfill follows several surface drains and ditches that 
run in a northwest direction and drain into the Missouri River. 2 

Geology 

Bedrock beneath the West Lake Landfill consists of limestone that extends down
ward to an elevation of 190 feet msl. The limestone is dense, bedded, and 
except for intermittent layers that consist of(abundant chert nodules, fairly 
pure. The Warsaw Formation, which lies directly beneath the limestone, is made 
up of approximately 40 feet of slightly calcareous, dense shale; this grades 
into shaley limestone toward the middle of thejformation. Bedrock beneath the '· 
site dips at an angle of 0.5° to the northeast~ Five miles east of the site, 
the attitude o~ the bedrock is reversed by thejFlorissant Dome. 2 

Since groundwater moving through carbonate rocks often creates channels for 
rapid water flow, the possibility of this occutring in the West Lake Landfill 
area was considered. Brief observation of thelquarry walls at the landfill 
suggests that some of the limestone has dissolved. In a letter to West Lake 
Landfill, Inc., the Missouri Department of Natural Resources stated that the 
fact that grouting was necessary in the quarry!area to block water inflow sug·· 
gests that the limestone is at least somewhat solution weathered. 4 However, 
in the draft UMC ~eport, the opinion is expressed that the solution activity 
has apparently been limited to minor widening ~f joints and bedding planes near 
the bedrock surface, and that, at depth and when undisturbed, the limestone is 
fairly impervio.us.2 It is not clear whether t~e views represented by these 
statements are in conflict. 
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' ' 
Soil material in the area may be divided into two categories: Missouri River 
alluvium and upl~nd loessal soil. This demarcat~on is shown as the historical 
edge of the alluvial valley in Figure 2. The di~ision is made on the basis of 
soil composition, depositional history, and physical properties. The West Lake 
Landfill lies over this transition zone. 2 

Hydrology 

Groundwater flows iin the area surrounding the West Lake site through two aqui
fers: the Missouri River alluvium and the shallbw limestone bedrock. Although 
the limestone is fairly impervious and groundwat~r flows in ·most areas from the 
bedrock into the alluvium, contamination of wate:r in the bedrock aquifer is 
possible. The base of the limestone aquifer is 

1
formed by the relatively imper

meable Warsaw shale at an elevation of about 1901 feet (msl). This shale layer 
has been reached, but not disturbed, by quarryin·g operations. Therefore, the 
Warsaw shale acts as an aquiclude, making contam'ination of the deeper limestone 
unlikely. : . I . 

The deep Missour,i River alluvium, which is under
1 

about 10 feet of more-recent 
alluvium, acts as a single aquifer of very high permeability. This aquifer is 
relatively homogeneous in a downstream direction' and decreases in permeability 
near the valley walls. I . 

I 

The water table of the Missouri River floodplain1 is generally within 10 feet of 
the ground surface~ but at many points it is even shallower. At any one time, 
the water levels: and flow directions are influenced by both the river stage and 
the amount of wa~et· entering the floodplain fro, adjacent upland areas. 

Water levels recorded between November 1983 and ~arch 1984 in monitoring wells 
at the landfill, indicate a groundwater gradient of 0.005 flowing in aN 30°W 
direction beneath the northern portion of the l~ndfill. This represents the 
likely direction of leachate migration from the !landfill. 

Since no other recharge sources exist above the hevel of the floodplain, the 
only water available to leach the landfill debri[s is that resulting from rain
fall infiltrating the landfill surface. Becaus~ the underlying alluvial 
aquifer is highly permeable, there will be littlre 11 mounding 11 of water beneath 
the landfill. Also, the northern portion of the landfill has a level surface, 
and thus it is likely that at least half of the jrainfall infiltrates the sur
face. The remaining rainfall is lost to evapotranspiration and (to a lesser 
degree) surface runoff. 2 I 

No public water supplies are drawn from the a11Jvial aquifer near the West Lake 
Landfill. It is believed that only one private iwell in the vicinity of the 
landfill is used as a drinking-water supply. T~is well is 1.4 miles N 35°W of 
the Butler-type building on the West Lake Landfill. 

Because of the extremely low slope of the MissoJri River floodplain surface, 
rain falling on the plain itself generally infiltrates the soil rather than 
running off the .surface. The only streams present on the floodplain are those 
that originate in upland areas. Drainage patte~ns on the plain have been rad
ically altered oy flood control measures taken to protect Earth City and by 
drainage of swamps and marshes. Because of the relationship that exists 

6 
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between river level and groundwater level in Jortions of the floodplain near 
the river, streams may either lose flow (at low stage) or gain flow (at high 
stage). . I 
The present channel of the Missouri River lies just under 2 miles west and 
northwest of the landfill. The Missouri Rive~ stage at St. Charles (mile 28) 
is zero for a water 1 eve 1 of 413. 7 feet (ms 1) .i Average discharge of the 
Missouri River is 77,338 cubic feet per second. 

Water supplies are drawn from the Missouri RiJer at mile 29 for the city of 
St. Charles, and the intake is located on the inorth bank of the river. Another 
intake at mile 20.5 is for the St. Louis Wate~ Company's North County plant. 
The city of St. Louis takes water from the Mi~sissippi River, which is joined 
by the Missouri River downstream from the landfill. The intake structures for 
St. Louis are,on the east bank of the river, so that the water drawn is derived 
from the upper Mississippi. 2 

Demography 

Two small residential communities are present near the West Lake Landfill: 
Spanish Lake Village consists of about 90 hom~s and is located 0.9 mile south 
of the landfill, and a small trailer court lies across St. Charles Rock Road, 
0.9 mile southeast of the site. Subdivisions lare presently being developed 1 
to 2 miles east and southeast of the landfill in the hills above the floodplain. 
Ten or more houses lie east of the landfill, ~cattered along Taussig Road. The 
city of St. Charles is located north of the Missouri River, more than 2 miles 
from the landfill. 2 . I . 
Population density on the floodplain is generally less than 26 persons per square 
mile, but the .daytime population (including f~ctory workers) is much greater than 
the number of .full-time residents. Earth City Industrial Park is located on the 
floodplain 0.9 to 1.2 miles northwest of the landfill. The Ralston-Purina ' 
facilities are located 0.2 mile northeast of the Butler-type building at the 
landfill. Considering that land in this area fis relatively inexpensive and that 
much of it is zoned for manufacturing, industr.ial development on the floodplain 
will likely increase.2 

3 RADIOLOGICAL SURVEYS 

From August 1980 through the summer of 1981, the Radiation Management Corpora
tion (RMC), under contract to the NRC, perfo~ed an onsite evaluation of the · 
West Lake Landfi11 3 to define the radiological conditions at the landfill. The 
results were utilized in performing this deter!mination regarding whether or 
not remedial actions should be taken. 

The area to be surveyed was divided into 33-foot grid blocks and included the 
following measurements: I · 
(1) external gamma exposure rates 3.3 feet above the ground surface and 

beta-gamma count rates 0.4 inch above th~ surface; 

(2) radionuclide concentrations in surface soils; 

(3) radionuclide concentrations in subsurface deposits; 

7 
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(4) total ("gross") activity and radionuclide concentrations in surface and 
subsurface water samples; 

(5) radon flux amanating from surfaces; . 
(6) airborne radioactivity; and 

(7) total ac~ivity in vegetation. 

Exte·rna 1 Gamma 

The two areas of elevated external (gamma) radiation levels, as they existed in 
November 1980 at the time of the preliminary RMC site survey, both contained 
places where levels exceeded 100 ~R per hour at 3.3 feet. In Area 2, gamma 
levels as high as 3000 to 4000 ~R per hour were detected. The total areas ex
ceeding 20 ~R per ho~r were about 2 acres in Area 1 and 9 acres in Area 2.3 
(The criterion of 20 ~R per hour is derived from the NRC 1 s Branch Technical 
Position, 46 FR 52061, October 23, 1981, which aims at exposure rates less 
than 10 ~R pe~ hour above background levels; background radiation was taken to 
be 10 ~R per Hour also.) 

I 

External gamma levels were measured in May and July of 1981. These levels were 
significantly :smaller than the November 1980 values, especially in Area 1, 
because approximately 4 feet of sanitary fill had been added to the entire area, 
and an equal amount of construction fill was added to most of Area 2. As a 
result, only a few thousand square feet in Area 1 exceed 20 ~R per hour. In 
Area 2, the total area exceeding 20 ~R per hour decreased by about 10 percent, 
and the highest levels were about 1600 ~R per hour near the Butler-type 
building. 3 

Surface Soil Analysis 

A total of 61 surface soil samples were gathered and analyzed on site for gamma 
activity. Concentrations of U-238, Ra-226, Ra-223, Pb-211, and Pb-212 were 
determined for each sample. In all soil sampl~s, only uranium and/or thorium 
decay chain nuclides and K-40 were detected. Offsite background samples were 
on the order of 2 pCi per gram for Ra-226. Onsite samples ranged from about 1: 
to 21,000 pCi Ra-226 per gram and from less than 10 to 2100 pCi U-238 per gram. 
In samples in which elevated levels of Ra-226 were detected, the concentration~ of 
U-238 were generally one-half to one-tenth of those of Ra-226. In cases of 
elevated sample activity, daughter products of both U-238 and U-235 were 
found. 3 · 

In general, surface activity was limited to Area 2, as indicated by the surface 
beta-gamma measurements. Only two small regions in Area 1 showed surface con
tamination; both were near the access road across from the site offices. 

In addition to onsite gamma analyses, 12 samples were submitted to RMC 1 s rad~io
chemical laboratories for thorium and uranium radiochemical determinations. 
The results of these measurements (Table 4 of NUREG/CR-2722) show that all sam• 
ples contained high levels of Th-230. The ratio of Th-230 to Ra-226 (inferred' 
from Si-214) ~enerally ranges from 4:1 to 40:1. 
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' Subsurface Soil Analysis 

Subsurface contamination was assessed by extensive 11 logging11 of holes drilled 
through the 1 a'ndfi 11 . Severa 1 ho 1 es were dri 11 ed in areas known to contain con
tamination, th,en additional holes were drilled at intervals in all directions 
until no further contamination was detected. A total of 43 holes were drilled 
(11 in Area 1 ~nd 32 in Area 2), including 2 offsite wells for monitoring water. 
All holes were: drilled with a 6-inch auger and were lined with 4-inch PVC 
(polyvinyl chloride) casing.a 

Each hole was scinned with a 2-inch Nal(Tl) detector and rate meter system for 
an initial indicition of the location of subsurface contamination. On the basis 
of the initial· scans, 19 holes were selected for detailed gamma logging using 
the intrinsic germanium (IG) detector and multiple channel analyzer. Concentra
tions of Ra-226, as determined by the IG system, ranged from less than 1 pCi per 
gram to 22,000 1 pCi per gram.3 ' 

It was determined that the subsurface deposits extended beyond areas in which 
surface radiation measurements exceeded the reference level of 20 pR per hour .. 
The lateral extent of material exceeding 5 pCi Ra-226 per gram, including 
both surface and buried materials, is shown on Figure 2. The total difference 
in areas is about 5 acres. 

I 

The surface elevations. vary by about 20 feet,' and the highest elevations occur 
at locations of more recent fill. Contaminated soil (>5 pCi Ra-226 per gram) 
is found from the surface to depths as great as 20 feet below the surface. In 
general, the c~ntamination appears to be a continuous single layer ranging from 
2 to 15 feet thick and covering 16 acres. 3 

Nonradiological Analysis 

Six composite samples were submitted to RMC 1 s Environmental Chemistry Labora
tory for priority pollutant analysis. Five samples were taken from auger holes 
(one from Area'1 and four from Area 2) and the sixth was taken from sludge from. 
the West Lake Landfill leachate treatment plant. The analysis shows organic 
solvents present in the Area 2 samples. Positive results were reported for 25 
listed organic compounds. Chromium, copper, lead, nickel, and zinc were the 
predominant elemental priority pollutants detected. The analysis of the 
sample from the leachate treatment sludge showed that it had smaller pollutant 
concentrations than the samples from the auger holes. 3 

Chemical analyses of material from the radioactive layer from both areas were 
also performed,by RMC 1 s laborato~. In most cases, elevated levels of barium 
and lead were found. 

Background Radioactivity Measurement 

Several offsite locations (within a few miles of the West Lake Landfill) were 
selected for reference background measurements. Background values were all 
within the normal range. The gamma exposure rates were 8 and 10.6 pR per hour.: 
Radium-226 concentrations in soil were 2.5 and 2.6 pCi per gram. Radon flux 
from the ground surface was 0.50 and 0.58 pCi per square meter-second; working 
level values w~re 0.0011, 0.0017, and 0.005 WL. 3 
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Airborne Radioactivity Analysis 

Both gaseous and particulate airborne radioactivity were sampled and analyzed 
during this study. Since it was known that the buried material consisted par
tially or totally of uranium ore residues, the sampling program concentrated on 
measuring radon 1 and its daughters in the air. Two methods were used: the first 
was a scintillation flask (accumulator) method for radon gas, and the second 
was analysis of filter paper activity for particulate daughters. A series of 
grab samples using the accumulator method were taken between. May and August of 
1981. A total of 111 samples from 32 locations were collected. Measurable 
radon flux levels ranged from 0.2 pCi per square meter-second in low background 
areas to 865 pCi per square meter-second in areas of surface contamination.3 

,; 

At three locati9ns, measurements were repeated over a period of 2 months. Sig
nificant fluctuations were observed at two locations. The fact that these fluc
tuations were real and not measurement artifacts was later confirmed by dupli
cate charcoal canister samples. 

A set of 10-minute, high-volume, particulate, air samples was taken to determine 
both short-lived radon daughter concentrations and long-lived gross alpha activ
ity. The highest levels (0.031 WL) were detected in November 1980, near and 
inside the Butler-type building. These two samples approximately equal NRC's 
10 CFR Part 20,.Appendix B, alternate concentration limit of one-thirtieth WL 
for unrestricted areas. In addition to the routine 10-minute samples, five 
20-minute, high-volume, air samples were take~and counted immediately on the IG 
gamma spectroscopy system to detect the presence of Rn-219 daughters. All 
samples were taken near surface contamination. Concentrations of Rn-219 
daughters ranged from 6 x 10- 11 to 9 x 10- 10 ~Ci per cubic centimeter. 3 

Vegetation AnalYsis 

Vegetation samples collected by RMC included weed samples from onsite locations 
and farm crop samples (winter wheat) near the northwest boundary of the land
fill. This location was chosen because water could run off from the fill onto 
the farm field. No elevated activities were found in these samples. 3 

Water Analysis 

A total of 37 water samples were taken by RMC and analyzed for gross alpha and 
beta activity. Four samples were taken in the fall of 1980 and the remainder 
in the spring and summer of 1981. One sample was equal to the U.S. Environmen
tal Protection Agency (EPA) gross-alpha-activity standard for drinking water of 
15 pCi per liter and that was a sample of standing water near the Butler-type 
building. Several samples, including all the leachate treatment plant samples.,, 
exceeded the EPA drinking water action level. for gross beta activity. Subse- . 
quent isotopic analyses indicated that the beta activity could be attributed to· 
K-40. None of the offsite samples exceeded either EPA standard. 3 . 

In 1981, the Missouri Department of Natural Resources collected 41 water samples 
that RMC analyzed for radioactivity. Of these samples, 5 were background, 10 
were onsite surface water, 10 were shallow groundwater standing in boreholes, 
and 16 were landfill leachate. From these data, background activity is esti
mated as 1.5 pCi gross alpha activity per liter and 30 pCi gross beta activity 
per liter. One groundwater sample was at 15 pCi gross alpha per liter, and one 
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surface water sample was 45 pCi per liter. Most of the leachate samples were 
above 50 pCi beta per liter. 3 

In addition~ groundwater samples in 11 perimeter monitoring wells at the West 
Lake Landfill were taken by the Reitz and Jens Engineering firm on November 15, 1983, 
and by University of Missouri at Columbia (UMC) personnel on March 21, 1984. 
In both sampling times, one well, but not the same one, exceeded the EPA 1 s 
drinking water standard of 15 pCi per liter (18.2 pCi per liter in 1983 and 20.5 
pCi per liter in 1984). On May 7 and 8, 1986; Oak Ridge Associated Universities 
(ORAU) personnel took water samples from 44 perimeter wells;.only one (by Old 
St. Charles Rock Road) with 17 pCi alpha activity per liter exceeded the drinking 
water standard. 2 . . . 

The operators of the landfi-ll, West Lake Landfill, Inc., have an ongoing hydro
geologic investigation of the site, which also involves analyses of monitoring 
well samples for ~adioactivity and for priority pollutants.~ 

4 ESTIMATION OF RADIOACTIVITY INVENTORY 
I 

Soil sample analyses have shown that the radioactive material in Areas 1 and 2 
of the landfill consists almost entirely of natural· uranium and its radioactive 

I 

decay products. . 

The analyses of soil samples indicate that the naturally occurring U-238 to 
Th-230 to Ra-226 equilibrium has been altered and that the ratio of Ra-226 to 
U-238 is on the order of 2:1 to 10: 1; the ratio of Th-230 to Ra-226 generally 
ranges from 4:1 to: about 40:1. These ratios are in accord with the history 
of the radionuclide deposits in the West Lake Landfill, i.e., that they came 
from the processing of uranium ores. The indicator radionuclides for assess
ment of the radiological impacts of the material are therefore U-238, Th-230, 
and Ra-226. 

Using the RMC data and averaging the auger hole measurements over the volumes 
of radioactive material found in Areas 1 and 2, a mean concentration of 90 pCi 
per gram was calculated for Ra-226. 2 For the ratio of Th-230 to Ra-226, the 
RMC data3 range from 4:1 to 40:1; data from samples taken in 1984 along the 
berm range up to almost 70:1. 5 A further consideration is that the material 
came from Cotter Corporation•s Latty Avenue site (later sold to Futura Coatings, 
Inc.). Measurements at the Latty Avenue site are variously reported as up to 
180:16 and about 300:1. 7 Some material of that nature might have been trans
ferred along with the barium sulfate residues. To ensure conservatism in esti
mating the long-term in-growth of Ra-226, the NRC staff used a ratio of 100:1 
to estimate the Th-230 activity. Si•ilar1y, the Ra·226:U-238 ratio ranges 
from 2:1 to 10:1. This ratio is less critical to the radiological aspect of 
the site and has been estimated to be 5:1 for purposes of calculation. 

Using the Th-230:Ra-226 ratio of 100:1, the Th-230 activity is 9000 pCi per 
gram. If the U-238 concentration (as well as U-234 which would be similarly 
separated from the ore) is a factor of 5 less than Ra-226, this implies about 
18 pCi U-238 per gram. The total mass of radioactive material in the land-
fill was estimated by visually integrating the volume of radioactive material 
from graphs and multiplying by an average soil density, resulting in 
1.5 x 1011 grams (150,000 metric tons) of contaminated soil. 
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These numbers indicate that there are about 14 Ci of Ra-226 contained with its 
decay products in the radioactive material in the landfill. The material also 
contains about 3 Ci each of U-238 and U-234, and about 1400 Ci of Th-230. 
These estimates indicate the order of magnitude of the quantities to be dealt 
with, although the estimate for Th-230 is regarded as conservatively large. 

5 APPLICABILITY Of THE BRANCH TECHNICAL POSITION 

The NRC has established a Branch Technical Position (BTP) which identifies five 
acceptable options for disposal or onsite storage of wastes containing low 
levels of uranium and thorium (46 FR 52061, October 23, 1981). 8 

The concentratio,ns permitted under each disposal option are shown in Table 1. 

Table 1 Summary of maximum soil concentrations permitted 
under disposal options 

Source: 46 Federal Register 52061 

Kind of·material 1~ 
I 

Natural. thorium (Th-232 + Th-228) 10 
with daughters present and in 
equilibrium. (pCi/g) 

Natural uranium (U-238 + U-234) 
with daughters present and in 
equilibrium. (pCi/g) 

10 

Disposal options 

50 

40 

aBased on EPA uranium mill tailings cleanup standards. 
bconcentrations based on limiting individual doses to 
170 mrem per year. 

500 

200 

cConcentration based on limiting equivalent exposure to O.D2 
WL or less. · 

dconcentrations based on limiting individual intruder doses 
to 500 mrem per.year and, in cases of natural uranium, lim
iting exposure to Rn-222 and other airborne alpha emitters 
to 0.02 Wl or less. 

Options 1-4 provide methods under 10 CFR 20.302, for onsite disposal of 
slightly contaminated materials, e.g., soil, if the concentrations of radio
activity are small enough and other circumstances are satisfactory. The fifth 
option consists of onsite storage.pending availability of an appropriate 
disposal method. 

. I 

The material pres:ent in the West Lake Landfill is a form of natural uranium with 
daughters, althotigh the daughters are not now in equilibrium. As mentioned in 
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Section 4, the average concentration of Ra-226 in the West Lake Landfill wastes 
is about 90 pCi per gram, which (considered by itself) falls into Option 4 of 
the BTP since Option 4 criterja are controlled by the Ra-226 content in the 
wastes (i.e., 200 pCi of U-238 plus U-234 per gram would be accompanied by 
100 pCi of Ra-226 per gram). However, because of the large ratio of Th-230 
radioactivity,to that of Ra-226, the radioactive decay of the Th-230 will in
crease the concentration of its decay product Ra-226 until these two radionu
clides are again in equilibrium. Assuming the ratio of activities of 100:1 used 
above, the Ra~226 activity will increase by a factor of five over the next 
100 years, by a factor of nine 200 years from now, and by a factor of thirty
five 1000 years from now. All radionuclides in the decay chain after Ra-226 
(and thus the ~Rn-222 gas flux) will also be increased by similar multiples. 
Therefore, the long-term Ra-226 concentration will exceed the Option 4 criteria. 
Under these conditions, onsite disposal, if possible, will likely require 
moving the material to a carefully designed and construc~ed "disposal cell.'' 

6 REMEDIAL ACTION ALTERNATIVES EXAMINED 

The evaluation' performed by staff of the University of Missouri at Columbia 
addresses six potential remedial action alternatives, including that of leav-
ing the radioactive material as it is, designated Option A. 2 Option 0 is 
the option of excavating the material and shipping it to another site for 
disposal. Options 8, C, E, and F address different approaches to stabilizing 
the material on the West Lake Landfill site, 'primarily as temporary remedial 
actions. Options B, C, and F leave most of the radioactive material where it 
is but include a variety of measures to contain it and its radon releases and 
gamma emissions. Option E addresses the approach of constructing an onsite 
earthen cell, similar to a disposal cell, and moving the radioactive material 
into it. Under Option F, the radioactive material would be left in place and 
separate slurry walls would be built downgradient of Areas 1 and 2 to con
strain groundwater motion. The estimated costs of Options 8 through F range 
from about $370,000 (Option B) to about $5,500,000 (Option F) in 1984 dollars. 
The estimate for Option D is about $2,500,000, but this does not include the 
cost of transporting the material to another site and disposing of it there; in 
the staff's judgment, this could increase the cost by as much as a factor of ten. 

Further studies are necessary to determine the most practical approach to 
disposal of this material. 

7 FACTORS CONTRIBUTING UNCERTAINTY • 
The presence in the landfill of other substances listed as hazardous by the 
U.S. Environmental Protection Agency raises issues of whether the waste is 
mixed waste (i.e., both radioactive and chemically hazardous), and whether 
the landfill must also be disturbed to provide for proper containment of the 
chemical wastes. 

The manner of placing the 43,000 tons of contaminated soil in the landfill 
caused it to be mixed with additional soil and other material, so that now an 
appreciably larger amount is involved. If it must be moved, it is not certain 
whether the amount requiring disposal elsewhere is as little as 60,000 tons 
or even more than 150,000 tons. 
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Because the controlling radionuclide (Th-230) has no characteristics that make 
it easy to measure quantitatively in place, as can be done for the Ra-226 with 
its decay proaucts, the large but variable ratio of ·Th-230 to Ra-226 and its 
decay products makes the delineation of cleanup more difficult. When the ratio 
is so large (20:1 or more), even a small concentration of Ra-226 in 1988 im
plies such a large concentration later that it will be necessary to employ more 
difficult measurement techniques to confirm that the cleanup has been 
satisfactory. 

Any possibility of disposal on site will depend on adequate isolation of the 
waste from th~ environment, especially for protection of the groundwater. It 
is unclear whether the area's groundwater can be protected from onsite disposal 
at a reasonable cost. This matter will require additional investigation. 

8 SUMMARY 

In 19i3, radioactively contaminated soil amounting to approximately 43,000 tons 
was deposited; in the West Lake Landfill near St. Louis, Missouri. The material 
originated wi~h decontamination efforts at the Cotter Corporation's Latty Avenue 
plant. Disposal in the West Lake Landfill was not authorized by the NRC. State 
officials were not notified of this disposal in 1973 because the landfill was 
not regulated:by the State at the time. 

In the period 1980-1981, Radiation Management Corporation (RMC) of Chicago, 
Illinois, under contract to the NRC, performed a detailed radiological survey 
of the West Lake Landfill. This survey showed that the radioactive contaminants 
are in two areas. The northern area (Area 2) covers about 13 acres. The 
radioactive debris forms a layer 2 to 15 feet thick, exposed in only a small 
area on the landfill surface and along the berm on the northwest face of the 
landfill. The southern area (Area 1) contains a relatively minor fraction of 
the debris covering approximately 3 acres with most of the contaminated soil 
buried with about 3 feet of clean soil and sanitary fill. 

The RMC survey showed that the radioactivity is from the naturally occurring 
U-238 and U-235 series with Th-230 and Ra-226 as the radionuclides that dom
inate radiological impact. The survey data indicate that the average Ra-226 
concentration: in the radioactive wastes is about 90 pCi per gram; the staff 
estimates the average Th-230 concentration to be about 9000 pCi per gram. 
Since Ra-226 has been depleted with respect to its parent Th-230, Ra-226 ac
tivity will increase in time (for example, over the next 200 years, Ra-226 
activity will'increase ninefold over the present level). This increase in 
Ra-226 must be considered in evaluating the long-term hazard posed by this 
radioactive material. 

In addition to RMC's radiological survey, soil and water samples were collected 
and analyzed by others, including ORAU, UMC, and MDNR. Oc~asionally a sample pf 
water from a monitoring well exceeds slightly the EPA drinking water standard of 
15 pCi gross alpha per liter. Sample analyses for priority pollutants (non- ' 
radioactive hazardous substances) show a number of listed pollutants are present. 
The landfill operators are also conducting a hydrogeological investigation. 

From the RMC, UMC, and ORAU surveys conducted at the West Lake Landfill site 
the staff has made the following findings: 
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(1) There i:s a large quantity (on the order of 150,000 tons) of soil contami~ 
nated ~ith long-lived radioactive material in the West Lake Landfill. 
Almost all the radioactivity consists of natural uranium and its radio·· 
active :decay products. 8 

(2) Based on the radiological surveys, the radioactive wastes as presently 
stored at the West Lake Landfill do not satisfy the conditions for 
Options: 1-4 of the NRC's Branch Technical Position (BTP) regarding the 
disposa,l of radioactive wastes containing uranium or thorium residues. 8 

(3) A dominant factor for the future is that the average activity concentration 
of Th-230 is much larger than that of its decay product Ra-226, indicating 

.a significant increase in the radiological hazards in the years and 
centuries to come. 

(4) Some of the radioactive material on the northwestern face of the berm has 
no protective cover of soil to prevent the spread of contamination and 
attenuate radiation. 

(5) Slightly more than 8 acres of the site exceed 20 ~R per hour; the highest 
reading of 1600 ~R per hour occurs near the Butler-type building. 

' 
(6) Radon and daughters were measured at 0,031 WL in and around the Butler-type 

building. This exceeds the BTP value of 0.02 WL. 

(7) Based on monitoring-well sample analyses, some low-level contamination of 
the groundwater is occurring, indicating that the groundwater in the 
vicinity is not adequately protected by the present disposition of the 
wastes. cr·. 

(8) Although these radiological conditions indicate that remedial action is 
needed, "it is unlikely that anyone has receive~ significant radiation 
exposures from the existing situation. 

(9) Sampling results show that chemically hazardous materials have been dis
posed of adjacent to or possibly mixed with the radioactive material. 3 

It is possible that part of the radioactive material has become "mixed11 

waste. 

From these findings and the information developed to date, the NRC staff con-· 
eludes: (1) measures must be taken to establish adequate permanent control of 
the radioactive waste and to mitigate the potential long-term adverse impacts, 
from its existing temporary storage conditions and (2) the information devel
oped to date is inadequate for a technological determination of several impor~ 
tant issues, i.e., whether mixed wastes are involved, and whether onsite dis
posal is practical technologically, and, if so, under what alternative methods. 

As indicated by the estimates developed by UMC~ remedial action will be costly. 
Further, the investigations to develop the necessary information to resolve ' 
major questions and to provide a sound basis for evaluation of the feasibility 
of disposal a1lternatives may also be costly. Therefore, it is necessary to 
determine the way to accomplish the further studies and remedial actions that 
are needed. 1 
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PREFACE 

This report has as its basis a characterization of the West lake landfill site 
and evaluation of!some potential remedial measures performed primarily by 
S. K. Banerji, W. H. Miller, J. T. o•connor and l. S. Uhazy of the University 
of Missouri-Columbia. lhe Nuclear Regulatory Commission received the first 
and second drafts~ then titled ••Engineering Evaluation of Options for Disposition 
of Radioactively Contaminated Residues Presently in the West lake landfill, St. 
louis County,.Missouri, 11 in 1984; thus most of the information in this report 
dates from 1983-1984. However, some more recent data, principally water sampling 

. . 
results, have beeri added. Waste disposal and other industrial activities have 
continued on the 200 acre site, as have activities in the vicinity, resulting 
in changes in details of topography,. roads, etc. To provide a more complete 

I 

view of the radioactive material in the landfill, use has been made of figures 
from the report titled "Radiological Survey of the West lake landfill, St. louis 
County, Missouri, 11

• NUREG/CR-2722, May 1982. 

The remedial action concepts in this report are those proposed by the contractor. 
Judgments expressed in this report about these concepts are in general those of 

I 

the contractor, and do not necessarily represent the views of the Nuclear Regu-
latory Commission. For example, the cost estimates for these concepts are 
based on radium-226 concentrations whereas the long-term issue is dependent 
upon the thorium-230 concentrations. 

Although some of its information has not been updated since 1984, this report is 
-being released so as to make its collected information available to interested 
parties. 
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ABSTRACT 

i 
The West Lake Landfill is near the city of St. Louis in Bridgeton, St. Louis 
County, Missouri. 

I 
In addition to municipal refuse, industrial wastes and demo-

lition debris,' about 43,000 tons of soil contaminated with uranium and its radio-
active decay products were placed there in 1973. After learning of the radioac
tive material in the landfill, the U.S. Nuclear Regulatory Commission fNRC) had 
a survey of the site's radioactivity performed and, ~n 1983, contracted, through 

' -

Oak Ridge Asso~iated Universities (ORAU), with the University of Missouri-
Columbia (UMC): to characterize the eFtvironment of the site, conduct an engineer-
ing evaluation~ and propose remedial measures. This report presents a descrip
tion o~ the re~ults of the UMC work, providing the environmental characteristics 
of the site, the extent and characteristics of the radioactive material there, 

I 

some considerations with regard to potential disposal of the material, and some 
concepts for remedial measures. 
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SUMMARY 

In 1973, approximately 7900 metric tons (mt) (8700 short tons) of radioactivel.Y 
contaminated barium sulfate (Ba504 ) residues were mixed with about 35,000 mt 
(39,000 t) of soil, and the entire volume was placed in the West Lake Landfill 
in St. Louis County, Missouri. This material resulted from decontamination 
efforts at the: Cotter Corporation• s. Latty Avenue plant where the material had 
been stored. ~isposal in the West Lake Landfill was not authorized by the 
Nuclear Regulatory Commission (NRC) and was contrary to the disposal location 
indicated in the NRC records. State officials were not notified of this dis
posal since the landfill was not regulated by the State at the time. Although 
the contaminat1on does not present an immediate health hazard, authorities have 
been concerned about whether this material poses a long-term health hazard to 
workers and residents of the area and what, if any, remedial action ,is necessary. 

In 1980-81, Radiation Management Corporation {RMC) of Chicago, Illino~s, 

performed a detailed radiological survey of the West Lake Landfill under con
tract to the NRC (NUREG/CR-2722). This survey was performed to determine the 
extent of radiological contamination. Before this survey, little was known 
about the location or activity of radionuclide-bearing soils in the landfill. 

~This survey showed that the radioactive contaminants are in two areas. The ~ 

northern area (Area 2) covers about 13 acres. The radioactive debris forms a 
layer 2 to 15 feet thick, exposed in only a small area on the landfill surface 
and along the berm on the northwest face of the landfill. The southern area 
(Area 1) contains a relatively minor fraction of the debris covering approxi
mately 3 acres with most of the contaminated soil buried with about 3 feet of 
clean soil and sanitary fill. 

The RMC survey showed that the radioactivity is from the naturally occurring 
U-238 and U-235 series with Th-230 and Ra-226 as the radionuclides that dominate 

radiological impact. The survey data indicate that the average Ra-226 concen

tration in the radioactive wastes is about 90 pCi per gram; the average Th-230 
I 
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concentratio~ is estimated to be about 9000 pCi per gram. Since Ra-226 has 
been depleted with respect to its parent Th-230, Ra-226 activity will increase 
in time (for:example, over the next 200 years, Ra-226 activity will increase 
ninefo1d over the present level). This increase in Ra-226 must be considered 
in evaluating the long-term hazard posed by this radioactive·material. 

In addition ~o RMC's radiological survey, soil •nd water samples were collected 
end analyzed~by others, including Oak Ridge Associated Universities (ORAU), and 
the University of Missouri-Columbia (UMC).-10ccasfonally a sample of water from 
.a monitoring;well exceeds slightly the EPA drinking water standard of lS pCi 
gross alpha per liter. :sample analyses for priority pollutants (non-radioactive 
hazardous substances) show a number of listed pollutants-are present. 

On the basis :of radiological surveillance conducted by RMC, UMC, and ORAU, the 
I 

following areas of concern have been identified: 

(1) Radioac~ive soil is eroding from the northwestern face of the berm, and is 
being transported off site. 

(2) Radon gas had been observed to accumulate to an unacceptable level 
in the B,ut1er-type building on site. This building has since been removed. 

{3) Some degree of radio1ogica1 contamination has been found in the wells 
that monitor the perimeter. 

{4) Surface exposure rates over much of the contaminated areas are greater 
than 20 ·tJR/hr. 

In March 1983, the NRC through ORAU, contracted with UMC to conduct an 
engineering evaluation of the site and propose possible remedial measures for 
NRC's consideration for dealing with the radioactive waste at the West Lake 
Landfill. The following six remedial options were proposed and evaluated in 
this study. 

o Option A - No remedial action 
o Option B - Stabilization onsite with restricted land use 

I 
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0 Option c -
0 Option D ;. 

0 Option E ~ 

0 Option F -

Extending the landfill offsite with restricted land use 
Removal and relocation of the contaminated material to an 
authorized disposal site 
Excavation and temporary onsite storage in a trench 
Construction of a slurry wall to prevent leachate from 
migrating off site · 

It is noted that some of the above alternatives for remedial action were 
initially evaluated with the objective of permanent disposal of the waste at 
the site. 
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1 INTRODUCTION 

The West Lake Landfill is located in St. Louis County, Missouri, 6 km (3.7 
miles) west of Lambert Field International Airport (Figure 1.1) and southwest 
of St. Charles Rock Road in Bridgeton, Missouri. The site has been used since 

i 
1962 for disposing of municipal refuse, industrial solid and liquid wastes, and 
construction demolition debris. In addition, the landfill is an active indus
trial complex on which concrete ing~~dients are measured and combined before 
mixing ("batching"), and asphalt aggregate is prepared. Limestone ceased to be 

I 

quarried in the spring of 1987. 

In 1973, 7900 metric tons [(mt) (8700 short tons)] of radioactively contaminated 
barium sulfate :<BaS04 ) residues from uranium and radium processing were mixed 
with an estimated 35,000 mt (39,000 tons) of soil and deposited in the West Lake 
Landfill. Previously, this material was located at the Cotter .Corporation's 
Latty Avenue facility in Hazelwood, Missouri, and was removed during decontam
ination work. ,It is not known what levels of contamination were alre~dy in 
the -soil before the barium sulfate residues were mixed into it. Disposal in the 
West Lake Landfill was unauthorized and contrary to the disposal location 
indicated in the U.S. Nuclear Regulate~ Commission's (NRC's) records. 

Subsequently, the NRC sponsored studies that were directed at determining the 
radiological status of the landfill. In 1978, an aerial radiological survey 
revealed two areas within the landfill where the gamma radiation levels indi
cated radioactive material had been deposited. A acre extensive survey was 
initiated in Hovember 1980 by the Radiation Management Corporation (RMC) under 
contract to the NRC . 

In March 1983, the NRC through Oak Ridge Associated Universities (ORAU) con
tracted with the University of Missouri-Columbia Department of Civil Engineering· 
to describe the environmental characteristics of the site, conduct an engineering 
evaluation, and propose possible remedial measures for dealing with the radio-

' 
active waste at the West Lake Landfill. In May 1986, ORAU sampled water from 
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2 SITE DESCRIPTION 

This chapter presents a historical and environmental description of the West Lake 
Landfill site,located in St. Louis County, Missouri. 

2.1 location' 

I 

The 81-hectare (ha) (200-acre) West. lake landfill property is situated between 
the St. Charles Rock Road and the Old St. Charles Rock Road in Bridgeton, 
Missouri. The southeastern and northwestern parts of the landfill abut farm
land. Several commercial and industrial facilities are located near the land
fill (Figure 2.1). The nearest residential area is a trailer park.located 
approximately :1 km (0.6 mile) to the southeast. A major portion of the land
fill (roughly the northern three-fourths of the site) is located on the 
floodp·lain, approximately 2 km (1.2 miles) from the Missouri River. 

2.2 Zoning 

The _zoning plan obtained from the Bridgeton Planning and Zoning Department for 
properties on and adjacent to the landfill is shown in Figure 2.2. A portion 
of the landfill, including site Area 1, is zoned M-1, which is designated for 
light manufacturing; the northwest part of the landfill, including Area 2, is 
zoned as single-family residential (R-1). This R-1 zoning indicates the use to 
which the land was originally intended. However, the landfill was extended over 

.the land zoned R~1, and the zoning plan was simply not changed to reflect the 

new usage. Other discrepancies between land use and zoning are found in the 
nearby Earth City· Industrial Park (William Canney, Safety Supervisor of West 
Lake landfill, Inc., personal communication, March 1984). The land across 
St. Charles Rock Road is zoned for light and heavy manufacturing. The 
remainder of the property surrounding the landfill is toned residential and 

business. 
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2.3 History' 

The West lake landfill was started in 1962 for the disposal of municipal and 
industrial solid wastes, and to fill in the excavated pits from the quarry · 
operations tryat had been performed at the site since 1939 (Canney, personal 
communication, March 1984}. In 1974, ~he landfill was closed by the Missouri 
Department of Natural Resources (MOHR} (Karch, 1976). A new sanitary landfill, 
in an area of the West Lake Landfill property which is protected from ground
water contact, now operates under an MONR permit. 

This new part of the landfill was opened ;n 1974. The bottom is lined with 
clay and a leachate collection system has been installed. leachate is pumped 
to a treatment system consisting of a lime precipitation unit followed in 
series by an aerated lagoon and two unaerated lagoons. The final lagoon 
effluent is discharged into St. Louis Metropolitan Sewer District sewers. 

The quarrying operation ceased in the spring of 1987 because not enough "good 
rock11 was left at the site. 

2.4 Ownership . .. 

The West Lake Landfill was owned from 1939 until 1988 by West lake Landfill, 
Inc., of 13570 St. Charles Rock Road, Bridgeton, Missouri. Most of the 
landfill was sold in 1988 to laidlaw Industries, Inc. The two areas which 
contain the radioactive material were retained by West Lake Properties as the 
principal properties of a subsidiary named Rock Road Industries, Inc. 

2.5 Contaminated Areas 

Radioactive contamination at the West Lake Landfill has been identified in two 
separate soil bodies (Figure 2.3}. Comparisons of radionuclide quantities and 
of the activity ratios between radionuclides not in secular equilibrium, indicate 
that the radioactive contam1~ation in the separate soil bodies was derived fro~ 

I ~~· 

the same source, i.e., the Cotter Corporation's former Latty Avenue facility 
in Hazelwood, Missouri (NRC, NUREG/CR-2722}. 
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The northern area (referred to as Area 2) of contamination shown on Figure 2.3 ~ 
covers an area of 5.2 ha (13 acres) and lies above 5 to 6 m (16-20 ft) of land
fi 11 debris. 'The contaminated soi 1 forms a more or 1 ess cant i nuous 1 ayer from 

• I 

1 to 4 m (3 to 13 ft) in thickness, and amounts to approximately 100,000 m3 

(130,000 yd3 )• Some of this contamin~ted soil is near or at the surface, 
particularly along the face of the northwestern berm. Beneath the landfill 
debris, the soil profile consists of 1 to 2 m (3 to 7 ft) of floodplain top 
soil overlying 10 to 15 m (33 to 50 ft) of sand and gravel alluvium. 

The southern area of contamination {referred to as Area 1) shown on Figure 2.3 
covers approximately 1.1 ha (3 acres) and contains roughly 15,000 m3 

(20,000 yd3 ) of contaminated soil. This body of soil is located east of the 
I 

landfi11 1 S main office at a depth of.about 1m (3 to 5 ft), and is located over a 
I 

former quarry:pit, which was filled in with debris. The depth of debris beneath 
the contaminated soil is unknown, but is estimated to be 15 to 20 m (50 to 65 ft). 
Limestone bedrock underlies the landfill debris. 

I 

2.6 Topography 

About 75% of the landfill site is located on the floodplain of the Mitsouri 
River. The site topography is subject to change because of the types of activ
ities (e.g., landfilling and quarrying) performed there. Figure 2.3 shows a 
contour map of the site as of July 1986. The surface runoff follows several 
surface drains and ditches which run in a northwest direction and drain into 

I 

the Missouri River. 

2.7 Geology 

2.7.1 Bedrock 

Bedrock beneath the West Lake Landfill consists of Mississippian age limestone 
of the Meramacean Series of the St. Louis and Salem formations, which e~tends 
downward to an elevation of 58 m (190 ft) mean sea level (msl) (Figure 2.4).~ 

*Missouri Department of Natural Resources, Division of Geology and Land 
Survey, Rolla, Missouri, Well Log Files. 
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The limestone is dense·, bedded, and fairly pure except for intermittent layers 
which consist of abundant chert nodules. The Warsaw Formation--also of 
Mississippian age--lies directly beneath the limestone. The Warsaw is made up 
of approxim~tely 12 m (38 ft) of slightly calcareous, dense shale; this grades 
into shaley limestone toward the middle of the formation (Figure 2.4) (Spreng, 
1961). Bedrock beneath the site dips at an angle of 0.5° to the northeast. 
Eight kilometers (5 miles) east of the site, the attitude of the bedrock is 
reversed by ··the Florissant Dome; the bedrock dips radially outward from the 
apex of this dome at a low angle (Martin, 1966). 

Since karst (solution) activity often occurs in carbonate rocks, the possibil
ity of its occurrence in the West lake landfill area was considered. Brief 

I 

observation of the quarry walls at the landfill suggests that some solution of 
I 

the limestone has occurred, but this solution activity has apparently been 
limited (see Section 2.8.1) to ~inor widening of joints and bedding planes near 
the bedrock.surface. Although karst activity within the limestone is relatively 
minor, the upper surface of the bedrock is irregular and pitted as a result of 
solution (lutzen and Rockaway, 1971). This alteration of the bedrock surface 
is greatest,beneath the Missouri River floodplain. 

2.7.2 Soils 

Soil material in this area may be divided into two categories: Missouri River 
alluvium and upland loessal soil. This demarcation is shown as the historical 
edge of the alluvial valley in Figure 2.5. The division is made on the basis of 
soil composition, depositional history, and physical properties. Because the 
West Lake Landfill lies over this transition zone, the surface material at the 
site varies considerably from southeast to northwest. 

The Missouri River alluvium (Figure 2.6) ranges in thickness from 12 m (40 ft) 
beneath the landfill site to more than 30m (100ft) at mid-valley (Figure 2.7). 
The upper 3 m (10 ft) of the soil profile consists of organic silts and clays, 
that have b~en deposited by the Missouri River during floods.* Below this 

*Missouri Department of Natural Resources, Division of Geology and Land Survey, 
Rolla, Mis~ouri, Well Log Files. 
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surface layer, the soil becomes sandy and grades to gravel at depths greater 
I 

than 5 to 10 m (16 to 33 ft). Because of the effects of channel scour, which 
continues to grade the sediment after its initial deposition, the alluvium is 
fairly homogeneous in a .horizontal direction and becomes progressively coarser 
with depth (Gtiodfield, 1965). At the edges of the floodplain, the alluvium i~ 

not as well graded, and a large amount of fine material is present in the deeper 
sand and gravel. 

The upland lo~ssal soil (Figure 2.8) is generally thinner than the floodplain 
soil, being usually less than 12m (39ft) thick, and was deposited during the 
age of Pleistdcene glaciation. The.~loess consists of silt-sized particles that 
were transported by wind and deposited as a blanket over much of Missouri and 

I 

Illinois. On ·the hills near the West Lake Landfill, the loess layer may be as 
I 

much as 24 m (,79 ft) thick. It consists of 6 to 9 m (20 to 30 ft) of fairly 
pure silt (Peoria loess) overlying 6 to 15 m (20 to 49 ft) of clay silt (Roxana 
loess) (Lutzen and Rockaway, 1971). This loess forms the hills to the southeast 

I 

of the landfill, but it has long ago been removed from the landfill site and 
most of the surrounding valleys by erosion. The upper 1 m (3 ft) of the loess 
has been altered to form a thin soil profile. It should be noted that loess has 
a vertical permeability which is far greater than its horizontal permeability 
(Freeze and Cherry, 1979). The total permeability of loess is greatly increased 
by disturbance. The individual silt grains are generally quite angular, and 
therefore may :not be effectively compacted by the methods commonly used to con
solidate clay. The technique most effective in the compaction of loess would 
employ vibration beneath a surcharge. A relict soil profile from 5 to 10 m 
(16 to 33 ft) thick lies beneath the loess and directly on top of the bedrock. 
This soil was formed as a residuum before Pleistocene glaciation and was sub
sequently covered by the loess blanket. This soil is a highly consolidated 
clay containing abundant chert fragments (Lutzen and Rockaway, 1971). In 
addition to the natural geologic properties of the landfill, human disturbance 
of the soil must also be considered since material within the landfill itself 
can either limit or facilitate migration of leachate to the Missouri River 

alluvial aquifer. 

In order to p~event downward movement of leachate, it is now a common practict! 
to place a layer of compacted clay beneath sanitary landfills. Newer portions 
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of the landf,ill (constructed since 1974) have 2 to.3 m (7 to 10ft) of clay at 
the base and around the sides. Waste is covered every day with 15 em (6 in.) 

I 

of compacted soil; the cover soil presently used is loess (of soil classifica-
1 

tions CL and A4) taken from southeast of the landfill (Reitz and Jens, 1983a). 
If not properly compacted, this material may have a permeability of 0.0001 em/sec 
(0.00004 in.;/sec) or more. It is not known what procedures for compaction, if 

any, were us'ed at the landfill before 1974 since the site was unregulated in 
design as well as in materials which were accepted for disposal. Jt is be
lieved, how~ver, that there is no liner present beneath the northwestern por
tion of the !landfill, and that sanitary (and, possibly, some hazardous) material 
was placed directly on the originaVgrotmd surface. Since waste was period
ically covered with soil to minimize rodent and odor problems, the landfill 
probably consists of discrete layers.of waste separated by thin soil layers. 

' . 
Both areas ~ontaining radioactive material are in these presumably unlined "'E' 
above-ground portions of the landfill. 

2. 8 Hydro 1 o·gy 

2.8.1 Subsurface Hydrology 
I 

.• 

Groundwater flow in the area surrounding the West Lake site is through two 
aquifers: the Missouri River alluvium and the shallow limestone bedrock. The 
base of the limestone aquifer is formed by the relatively impermeable Warsaw 
shale at an elevation of about 58 m (190 ft) msl (Figure 2.4). This shale 
layer has be'en reached, b·ut not disturbed, by quarrying operations. Therefore, 
the Warsaw shale acts as an aquiclude, making contamination of the deeper lime
stone very unlikely. The Mississippian limestone beds have very low inter
granular permeability in an undisturbed state (Miller, 1977}. However, a 
strong leachate enters the quarry pit at an elevation of about 67 m (220 ft) 
msl (pt. A on Figure 2.5). This leachate is migrating vertically through more 
than 30 m (98 ft) of limestone. Explosive detonations associated with quarrying 
operations will tend to cause fractures to propagate in the quarry wall. These 
fractures have probably extended less than 10 m (33 ft) into the rock from the 

quarry face. Beyond this, the rock probably remains undisturbed. These 
fractures wi:11 tend to increase inflow to the quarry pit and allow leachate to . 
percolate downward through the fractured zone. Thus, leachate inflow to the 
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quarry pit is not evidence of large-scale contamination of the limestone 
aquifer. The

1
only other mechanism by which leachate could traver rapidly 

through the limestone is by transport through solution channels. ·landfill con
sultants and quarry operators maintain that the limestone is fairly intact 
{Canney, pers~nal communication, September 1983), and superficial observation 
of the quarry walls seems to support this conclusion. ·Since the limestone is 
fairly impervious, and groundwater flows in most areas from the bedrock into 
the alluvium 9 'Contamination of water in the bedrock aquifer does not appear 
likely. 

The water table of the Missouri River floodplain is generally within 3 m (10 ft) 
of the ground:surface, but at many points it is even shallower. At any one 
time, the wat~r levels and flow directions are influenced by both the river 
stage and the·amount of water entering the floodplain from adjacent upland 
areas. A high river stage tends to shift the groundwater gradient to the 
north, in a direction that more closely parallels the Missouri River. local 
rainfall will fshift the groundwater gradient to the west, toward the river and 
along the fall of the ground surface. This is inferred from water levels 
measured in m~nitoring wells at the West lake site. The fact that groundwater 
levels commonly fluctuate more than does the Missouri River level, indicates 
that upland-derived recharge exerts a great deal of influence over groundwater 
flow at the West Lake site. This influence decreases toward the river. 

The deep Miss~uri River alluvium acts as a single aquifer of very high per
meability. This aquifer is relatively homogeneous in a downstream direction, 
and decreases in permeability near the valley walls. The deeper alluvium is 
covered by 2 to 4 m (7 to 13 ft) of organic silts and clays that may locally 
contain a large fraction of sand-sized particles. Water levels recorded between 
November 1983 and March 1984 in monitoring wells at West Lake* indicate a 
groundwater gradient of 0.005 flowing in a N 30°W direction beneath the northern 
portion of the landfill. This represents the likely direction of any possible 
leachate migration from the landfill (Figure 2.5). 

*Data supplied by Reitz and Jens engineering firm, St.Louis, 1984. 
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The alluvial aquifer recharges from upland areas from three sources: seepage 
from loess and bedrock bordering the valley, channel underflow of upland streams 
entering the valley, and seepage losses from streams as they cross the flood
plain. Of these sources, streams and their underflow represent the main source 

I 

of upland recharge to the alluvial aquifer. Streams entering the floodplain 
raise the water table in a fan-shaped pattern radiating outward from their point 
of entrance ,to the plain. In areas where streams are not present, the water 
slopes downward from the hills, steeply at first and then gently to the level 

I 

of the free water surface in the Missouri River channel. The situations de-
scribed above do not take into account the effect of variations in permeability 
of the shall,ow soil layer. Aerial photography of the site indicates that a 

·I 

filled backchannel (oxbow lake) type of soil deposit is present along the south-
west boundary of the landfill (USDA, ·1953). This deposit is probably com-
posed of fine-grained material to the depth of the former channel (6 to 10 m) 
(20 to 33 ft). This deposit may tend to hamper communication between shallow 
groundwater on opposite sides of the deposit. 

Since no other recharge sources exist above the level of the floodplain, the 
only water available to leach the landfill debris is that resulting from rain
fall infiltr~ting the landfill surface. Because the underlying alluvtal aqui
fer ·;s highly permeable, there will be little "mounding" of water beneath the 
landfill. Because the northern portion of the landfill has a level surface it 
is likely that at least half of the rainfall infiltrates the surface. The 
remaining rainfall is lost to evapotranspiration and (to a lesser degree) sur
face runoff.• Due to the height of the berm, temporary impoundment of surface 
runoff is a common occurrence. 

No public water supplies are drawn from the alluvial aquifer near the West Lake 
landfill. It is believed that only one private well (Figure 2.9) ~n the vicin
ity of the landfill is used as a drinking water supply. This well is 2.2 km 

(1.4 miles) N 35°W of the former Butler-type Building location on the West Lak:e 
landfill. In 1981, analysis showed water in this well to be fairly hard {natu'ral 
origins) but otherwise of good quality {Long, 1981). 

Water in the Missouri River a11uvium is hard and usually contains a high 
concentration of iron and manganese (Miller, 1977). The amount of dissolved 
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solids present in the water of the alluvial aquifer varies greatly; purity 
increases toward mid-valley where groundwater velocity is greatest. A water 
sample from a well in the alluvium 3 km (1.9 miles) north of the landfill had 

I 

a total dissolved solids content of 510 mg/liter and total hardness as CaC03 

of 415 mg/lit~r. Water in the limestone bedrock generally has a hardness 
greater than 180 mglliter as CaC03 equivalent (Emmett and Jeffery, 1968). Total 
dissolved solids range from 311 to 970 mg/liter. Water in the limestone aquifer 
may contain a :large amount of sulfate of natural origin (Miller, 1977). 

2.8.2 Surface' Hydrology 

Because of the: extremely low slope of the Missouri River flood plain surface, 
precipitation falling on the plain iiself generally infiltrates the soil rather 
than running off the surface. The only streams present on the floodplain are 
those that ori~inate in upland areas. Drainage patterns on the plain 
(Figure 2. 9) h'ave been radically altered by flood control measures taken to 

I 

protect Earth ~ity (Figure 2.1) and by drainage of swamps and marshes. Before 
these alterations, Creve Coeur Creek passed just south of the landfill, and 
drained a fair~y large area. It has since been redirected to discharge into 
the Missouri R~ver upstream (south) of St. Charles (Figure 2.9). The ~ld 
channel still carries some water, and empties into the Missouri River 45.2 km 
(28 miles) upstream from the confluence with the Mississippi River. Near the 
landfill, this stream is usually dry. As it crosses the flood plain, the creek 
passes through shallow lakes which provide a more or less continuous flow to 
the Missouri River throughout the year. A second stream, Cowmire Creek, crosses 
the floodplain east of the site. This stream flows northward and joins a back- · 

water portion of the Missouri River at kilometer 35.4 (22 miles). Because of 
the relationship which exists between river level and groundwater level in por
tions of the floodplain near the river, these streams may either lose flow (at 

low stage) or ~airi flow (at high stage). 

The present channel of the Missouri River lies about 3 km (2 miles) west and 

I northwest of the landfill. Early land surveys of this area indicate that 

I 
I 
I 

zoo years ago the channel was located several hundred meters to the east (toward 

the landfill) .of its present course (Reitz and Jens, 1983b). The Missouri Rive~ 

has a surface slope of about 0.00018 (Long, 1981). River stage at St. Charles 
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[kilometer 45.2 (mile 28)] is zero for a water level of 126.1 m (413.7 ft) ms;l · 
(Reitz and Jens. 1983a). Average discharge of the Missouri River is 2190 m3Js 
{77,300 ft3 /s), with a maximum flow of 2850 m3 /s {101,000 ft3 /s) for the period 
of April through July, and a minimum flow of 1140 m3 /s {40,300 ft3 /s) in January 
and December (Mi11er, 1977). Some average properties of Missouri River watet' 
for the period 1951-1970 were: a1ka1inity = 150 mg/1iter as CaC03 equivalent; 
hardness= 209 mg/liter as CaC03 equivalent; pH= 8.1; and turbidity= 694 JTU 
(Jackson turbidity unit). 

Water supplies are drawn from the Missouri River at kilometer 46.6 (mile 29) 
for the city of St. Charles, and th·e intake is located on the north bank of the 
river. Another intake at kilometer 33 (mile 20.5) is for the St. Louis Water 

' 
Company•s North County plant (Reitz and Jens, 1983a). 

The city of St. louis takes water from the Mississippi -River, which joins the 
Missouri River downstream from the landfill. In this segment of the river, the 
two fl_ow-streams have not completely mixed and the water derived from the 
Missouri River is still flowing as a stream along the west bank of the 
Mississippi River channel*. The intake structures for St. Louis are on the 
east bank of the river so that the water drawn is derived from the upper 
Mississippi. 

2.9 Meteorologx 

The climate of the West Lake area is typical of the midwestern United States, · 
in that there aTe four distinct seasons. Winters are generally not too severe 
and summers are hot with high humidity. First frosts usually occur in October; 

and freezing temperatures generally do not persist past March. Rainfall is 
greatest in the warmer months, (about one-quarter of the annual precipitation 
occurs in May and· June) (Figure 2.10) (NRC, 1981). In July and August, thunder
storms are common, and are often accompanied by short periods of heavy rainfall. 
Average annual precipitation is 897 nn (35.3 in.), which includes the averagE! 
annual snowfall of 437 mm (17.2 inches snow). Average relative humidity is 68%, 

*Ned Harvey, :hydrologist with the USGS, telephone communication, August 1983. 
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and humidities over 80% are common during the summer. Wind during the period of 
December thro~gh April is generally from the northwest; winds blow mainly from 
the south throughout the remainder of the year. A compilation of hourly wind 
observations shows that although the wind resultant is fairly consistent on a 
monthly basis, the wind actually shifts a good deal and is very well distri
buted in all directions (Figure 2.11) (NRC, 1981; U.S. Department of Commerce, 
1960). 

Meteorological data used is from lambert Field International Airport which is 
6 km (3.7 miles) east of the West lake site. Temperature and precipitation 
data are also ,representative of Wes·t lake. However, because of differences in 
topography between Lambert Field and the site, the actual wind directions at 
West lake may ·be slightly skewed in a NE-SW direction parallel to the Missouri 
River valley. , 

2.10 Ecology · 
I 

The West lake landfill is biologically and ecologically diverse. Rather than a 
single ecological system (e.g., a prairie), it is a mosaic of small habitats 
associated with 

(1) moist bottomland and farmland adjacent to the perimeter berm 

(2) poor quality drier soils on the upper exterior and interior slopes 
of the berm 

(3) an irregular waste ground surface associated with the inactive portion of 
the 1 andf:i 11 

(4) aquatic e.cosystems present in low spots on the waste ground surface 

Generally, the. natura 1 systems which are present are 1 imi ted by operations in 
the active po~tion of the landfill and form a corridor along the perimeter berm 

. ,_ - --. '. . 

from near well 1 site 75,'-"('F:i·g~~e 2.5), on the Old St. Charles Rock Road, clockwise 
' - . . 

to the main entrance to the landfill near well site 68, along St. Charles Rock 
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Road. The following observation and descriptions demonstrate the biological 
variety of these sites. 

The flora of the perimeter berm extending from the southwest clockwise to the 
area of the main entrance to the landfill present a series of contrasts. Along 
the Old St. 1Charles Rock Road, the bottom and lower slope of the berm is heavily 
influenced by the nearby mature silver maple (!£!! saccharinum), boxelder 
(~ negundo), oak (Quercus), sycamore.(Platanus), green ash (Fraximus 
pennsylvanita), and eastern cottonwood (Populus deltoides) trees associated 
with the old channel of Creve Coeur Creek. At the corner, between wells 59 and 
60 (Figure 2. 5), large silver maple· :and boxelder trees form a dense stand in the 
moist soils at the base of the berm. The density of these trees declines on 
this slope ~xtending toward the north (well 61) and the Butler-type Building 
corner. The, extension of this slope toward the northwest is dominated by a 
dense willow-like thicket in which a few eastern cottonwoods and a hawthorn 
tree have established. From this northwest corner of the landfill to the 
eastern limi,t of the trees between the landfill and St. Charles Rock Road (well 
6S), the ext.eri or s 1 ope of the berm 1 s dominated by dense stands of sma 11 and 
large easter·n cottonwoods. This latter occurrence reflects the influence of 
the well-established eastern cottonwoods and sycamores associated with the per
manent pond just north of this site (Figure 2.9). The ground cover along 
these exterior slopes consists of grasses, forbs, plants common to disturbed 
areas, seedling cottonwoods, and shrubs. A well-manicured grass groundcover 
continues fr'om the limit of the trees to the area around the main entrance of 
the landfill and well 68. This vegetation contributes to the partial stabi
lization of the steep exterior slopes. 

The somewhat drier top and the short, interior slope of the berm, colonized by 
prairie grasses such as bluestem (Andropogon), blends into the irregular sur-· 
face of the inactive portion of the landfill. Depressions in this surface 
allow water to collect and tall grasses, foxtail, and plants characteristic 
of disturbed areas [e.g., ragweed (Ambrosia), mullein (Verbascum), pokeweed 
(Phytolacca), cinquefoil (Potentilla), sunflower (Helianthus), and plantain 
(Plantago)] are replaced by characteristic wetland species [e.g., algae 

(Spirogyra),, cattails (Typha), sedges. (Carex), and smartweed (Polygonium)]. 
Young easter,n cottonwoods are established at s~veral of these wet sites. 
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Generally, the surface vegetation of the inacti~e landfill gives way to barren 
waste ground around the Butler-type Building location and the barren terrain 
associated with recent landfill activities. 

Animals were observed associated with these habitats. Cottontail rabbits 

(Sylvilagus) were encountered most frequently and their fecal pellets were ob-
' served on the landfill. ·oensity of fecal material was particularly heavy in 

the thickets on the exterior slopes of the perimeter berm. In this regard, 
coyote (Canis,latrans) feces containing rabbit fur were observed. Small mammals - . 
(rodents) wer~ not seen but could certainly be ~resent in ~hese areas. Large 
ungulates also were not sighted, but tracks and :feces of white-tailed deer indi
cate that they utilize the landfill. 

The only birds observed were a crow (Corvus), several robins (Turdus), and white
crowned sparrows {Zonotrichia leucophrys). This certainly does not reflect the 
extent to which birds utilize these habitats, for observations were made early 
in the spring. It is readily apparent that returning migratory passerines would 
utilize the surface vegetation and berm thicket~ for nesting, cover, and feed 
later in the season. It is also possible that waterfowl could utilize the perma
nent ponds on _the landfill and adjacent to St. Charles Rock Road. Twelve scaup 
{Aythya) and mallards (Anas) were observed on the lagoon which serves as part 
of the landfill waste water treatment facility. 

Small puddles contained characteristic aquatic invertebrates and at least two 
species of amphibians. Casual examination of these shallow waters revealed 
three genera of snails (Physa, Lymnaea, Helisoma), an isopod {Asnellus), 
cyclopoid copepods, and cladocerans. Aquatic insect larvae were not observed; 
however, this .does not rule out their presence. The sighting of a bullfrog 
tadpole (Rana catesbeiana) and audition of spring peepers (Hyla), indicates 
these ponds are utilized as breeding sites. No fish were observed in these 
puddles on the landfill surface; however, a dead gizzard shad {Dorsoma cepedianum) 
was seen in the pond adjacent to St. Charles Rock Road. The only reptiles 
seen were the water snake (Nerodia) and the garter snake (Thamnophis). 

Although the northwest inactive portion of the landfill is posted with 11 No 
Trespassing .. signs, it was evident that humans do encroach on these habitats. 
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Fishing tackle was found tangled in power lines and trees, and spent small
gauge shotgun shells were found on the landfiil surface and berms. 

2.11 Demographics 

The West lake landfill is located in the nortbwestern portion of the city of 
Bridgeton, in St. louis County, Missouri. Earth City Industrial Park is loc:ated 
on the floodplain 1.5 to 2 km (0.9 to 1~2 mil~s) northwest of the landfill. 
Population density on the floodplain is generally less than 10 persons per 

I 

square kilometer (26 persons per square mile); and the daytime population 
(including factory workers) is much· ·greater t~an the number of full-time resi
dents. 

Major highways in the area include Interstate 70 (l-70) and Interstate 270 
(I-270), which meet south of the landfill at ~atural Bridge Junction (Fig-

' ure 1.1). The Earth City Expressway and St. Charles Rock Road lie, respectively, 
west and east of the landfill. The Norfolk and Western Railroad passes about 
1 km (0.6 mile) from the northern portion of ~he landfill (Figure 1.1). lambert 
Field International Airport is located 6 km (3.7 miles) east of the West Lake 
Landfill. 

In addition to factories at Earth City, plants are operated by Ralston-Purina: 
and Hussman.Refrigeration across St. Charles Rock Road. The employees of 
these two plants probably comprise the largest group of individuals in close 
proximity to the contaminated areas for significant periods of time. The 
Ralston-Purina facilities are located 0.4 km (0.2 mile) northeast of the 
Butler-type Building location at the landfill. Considering that land in this' 

area is relatively iriexpensive and that much of it is zoned for manufacturing, 
industrial development on the floodplain will likely increase in the future. 

Two small residential communities are present near the West lake landfill. 
Spanish Lake Village consists of about 90 homes and is located 1.5 km (0.9 mile) 
south of the landfill, and a small trailer court lies across St. Charles Rock: 
Road, 1.5 km (0.9 mile) southeast of u~ site (Figure 2.1). Subdivisions a·re 

presently being developed 2 to 3 km (1.2 to 1.9 miles) east and southeast of the 

landfill in the hills above the floodplain. Ten or more houses lie east of the 
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landfill scattered along Taussig Road. The cit~ of St. Charles is located 
north of the Missouri River at a distance greater than 3 km (1.9 miles) from 
the landfill.. 

Areas south of the West Lake Landfill are zoned :residential; areas on the 
other sides are zoned for manufacturing and bus~ness (Figure 2.2). Most of 
the landfill is zoned for light manufacturing (~-1). Ho~ever, approximately 

I 

0.3 km2 (0.12:mi 2 ) of the northern portion of the landfill is zoned for residen-
1 
I 

tial use; this includes the contaminated area a~ound the Butler-type Building 
site. The field northwest of the landfill bet~~en Old St. Charles Rock Road , I 

and St~ Charl~s Rock Road is under cultivation. : Trends indicate that the 
' ' 

population of:this area will increase, but the lland will probably be used 
primarily for:industrial facilities. 
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Figure 2.8 Soil profile of upland loessal soil 
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3 RADIOLOGICA
1
L CHARACTERIZATION OF THE SITE 

3.1 Radiologi~a1 Surveillance 

' 
Approximately 43.000 mt (47,000 tons) of contami~ated soil were reported to have 

I 

been disposed of in the landfill. A fly-over radiological survey performed for 
I 

.the NRC in 1978 identified two areas of contamination at the West lake landfill. 

Subsequently, from August 1980 through the summer of 1981, the Radiation 
Management Corporation (RMC), under·contract to:the NRC,· performed an onsite 

evaluation of the West lake Landfill {NRC, NUREG?cR-2722). The purpose of this 
survey was to clearly define the radiological conditions at the landfill. The 
results were to be utilized in performing an engineering evaluation to determine 
if remedial actions should and could be taken. 

The area to be: surveyed was divided into 10-m {33-ft) grid blocks and included 
the following measurements: . ,· 

{1) external gamma exposure rates 1m {3.3 ft) above the surfaces and beta
gamma count rates 1 em {0.4 in.) above surfaces 

(2) radionuclide concentrations in surface soils 

{3) radionucl~de concentrations in subsurface deposits 

{4) gross activity and radionuclide concentrations in surface and subsurface 

water samples 

(5) radon flux emanating from surfaces 

(6) airborne radioactivity 

{7) gross act,ivity in vegetation 
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3.2 Survey Results 

External Gamma 

Figure 3.1 shows the two areas of elevated ext~rnal radiation levels as they 
existed in N~vember 1980, at the time of the preliminary RMC site survey. As 
can be seen,·both areas contained locations wh~re levels exceeded 100 ~R/hr at 
1m (3.3 ft)i In Area 2, gamma levels as highias 3000 to 4000 ~R/hr were 

• I detected. The total areas exceed1ng 20 ~R/hr were about 1.2 ha (3 acres) in 
Area 1 and 3.6 ha (9 acres) in Area 2. 

External gamma levels measured in May and July:of 1981 decreased s1gnificant1y, 
especially i~ Area 1, because approximately 1.2 m (4 ft) of sanitary fill was 
added to the entire area and an equal amount ·of construction fill was added to 
most of Area.2. As a result, only a few hundred square meters (a few thousand 
square feet) in Area 1 exceed 20 ~R/hr. In Area 2, the total area exceeding 
20 ~R/hr decreased by about 10%, and the highest levels were about 1600 ~R/hr, 
near the location of the Butler-type building .. 

Surface Soil ·Analyses . 
' 

A total of 61 surface soil samples were gathered and analyzed on site for gamma 
activity. Samples were normally stored 10 to 14 days to allow ingrowth of radium 
daughters. Concentrations of U-238, Ra-226 (from Pb-214 and Bi-214), Ra-223, 
Pb-211, and Pb-212 were determined for each sample. Surface soil samples are 
located in Figures 3.2 and 3.3. 

In all soil samples, only uranium and/or thorium decay chain nuclides and K-40 
were detected. Offsite background samples were on the order of 2 pCi/g Ra-226. 
Onsite samples ranged from about 1 to 21,000 pCi/g Ra-226, and from less than 
10 to 2100 pCi/g U-238. In those cases where elevated levels of Ra-226 were 
detected, the concentrations of U-238 were generally anywhere from a factor c,f· 
2 to 10 lower. In cases of elevated sample activity, daughter products of both 

U-238 and U-235 were found. 
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In general, surface activity was limited to Areai 2, as indicated by surface 
' I 

beta-gamma mea.surements. Only two sma 11 regions! in Area 1 showed contamination; 
both were near: the access road across from the s~te offices. 

In addition to' onsite gamma analyses, 12 samples! were submitted to RMC's radio
chemical labor~tories for thorium and uranium ra~iochemical determinations. The 

i I 

results show a~l samples contain high levels of th-230. The ratio of Th-230 to 
Ra-226 (Bi-214) is about 20 to 1. 

Subsurface Soil Analysis 

Subsurface con~amination was assessed by extensi~ely "logging" holes drilled 
through the landfill. Several holes ·were drille~ in areas known to contain con-

' I 

tamination, then additional holes were drilled at intervals 1n all directions 
until no further contamination was encountered. 'A total of 43 holes were 

. I 

drilled, 11 ini Area 1 and, in Area 2, 32 including 2 nearby offsite wells for 
I 

monitoring water. All holes were drilled with al6-in. auger and lined with 4-in. 
PVC (polyvinyl: chloride) casing. The location of these auger holes is shown in 
Figures 3.4 and 3.5. 

Each hole was scanned with an Nal(Tl) detector and rate meter system for an 
' 

initial indication of the location of subsurface contamination. On the basis 
I 

of the initial; scans, 19 holes were selected for detailed gamma logging using 
the intrinsic germanium (lG) detector and multiple channel analyzer. 

The results of!the Nal(T1) counts and IG analyses show concentrations of Bi-214, 
as determined ~Y the IG system, ranged from less than 1 to 19,000 pCi/g. For 
those holes where both Nal(Tl) counts and IG counts were made, a good correla
tion between gross 'Nal (Tl) counts and Ra- 226 concentrat i ens, as determined by 
in situ analysis of the daughter Bi-214 by the IG system, was found. 

It was determined that the subsurface deposits extended beyond areas where sur
face radiation measurements exceeded 5 pCi/g. The approximate area of subsurface 
contamination compared to the area of elevated surface radiation levels shows a 
total differen~e in areas of 2 ha (5 acres). 
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The variatio'ns of contamination with depth fori Areas 1 and 2 are shown in . I 
Figure 3.6. As can be seen, the surface eleva~ions vary by about 6 m (20 ft), 
and the highest elevations occur at locations of fresh fill. Contamination 
(>5 pCi/g Ra-226) in several areas is found to: extend from the surface to 
appreciable :depths, about 6 m (20 ft) below th~ surface in two cases. In 
general, the subsurface contamination appears ~o be a continuous single layer, 
ranging from, 0.6 to 4.6 m (2 to 15 ft) thick, Jocated between elevations of 139 
to 144 m (45,5 to 480 ft) and covering 6. 5 ha (1.6 acres) total area. 

In Figures 3.7 and 3.8, representations of the1 subsurface deposits are provided 
on the basis of auger hole measurements. 1hes~ representations are consistent 

I 

with the operating history of the site, which suggests that the contaminated 
material was moved onto the site and.spread as' cover over fill material. Thus,~ 

one would expect a fairly continuous, thin layer of contamination, as indicated 
by survey results. 

Nonradiological Analysis 

Six composit~ samples were submitted to RMC's Fnvironmental Chemistry Labora
tory for priority pollutant analysis. Five samples were taken from awger holes 
(one from Area 1 and four from Area 2) and the sixth from the West Lake leachate 
treatment plant sludge. The results indicate a significant presence of 

' . 
organic solvents in Area 2 samples. The results of the leachate sludge 
analysis were not as high as any of the soil samples. 

A chemical analysis of radioactive material from both areas was also performed 
by RMC's laboratory. Results show elevated levels of barium and lead in most 
cases. 

Background Radioactivity Measurement 

Various offs;ite_ locations were selected for reference background measurements. 
The results of these measurements were within the normal range. 
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Airborne Radioactivity Analyses 

Both gaseous and·particulate airborne radioactiv:ity were sampled and analyzed 
du~ing this study. Since it was known that the puried material consisted par
tially or totally of uranium ore residues, the s~mpling program concentrated on 
measuring radon and its daughters in the air. T~o methods were used: the first 
was a scintillation flask method for radon gas and the second was analysis of 
filter paper ~ctivity for particulate daughters. 

A series of grab samples using the accumulator m~thod were taken between May 
and August of ;1981. A total of 111<samples fromi 32 locations was collected. 
Measurable radon flux levels ranged from 0.2 pCiVm2 s in low background areas 

i ' 

to 865 pCi/m2 s in areas of surface contamination'. 

At three locations, repetitive measurements· were· made over a period of 2 months. 
These results are plotted in Figure 3.9. As can: be seen, significant fluctua
tions were observed at two locations. The fact that these fluctuations were 
real and not measurement artifacts was later conrirmed by duplicate charcoal 
canister sampl~s, as described below. 

A total of 35 charcoal canister samples was gathered at 19 locations over a 
3-month period·. The results show levels ranging. from 0.3 pCi/m2s to 613 
pCifm2s. On 24 different occasions, the charcoal canisters and accumulator 
were placed in essentially the same locations, at the same time, for duplicate 
sampling. The, results of this side-by-side study show generally good 
correlation between the two methods. 

A set of 10-minute high-volume particulate air samples was taken to determine 
both short-lived radon daughter concentrations and long-lived gross alpha 
activity. The highest levels were detected in November 1980, near and inside 
the Butler-type building which has since been removed. These two samples 
approximately equal -NRC's 10 CFR Part 20, Appendix B, alternate concentration * 
limit of one-thirtieth Wl for unrestricted areas. 

In addition to· the routine 10-mi nute samp 1 es, fire 20-mi nute hi gh-vo 1 ume air 
samples were t:aken and counted immediately on the IG gamma spectroscopy systein 
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to detect the presence of Rn-219 daughters. A~ 1 samples were taken near sur·-
, I 

face contamination. In addition to Rn-222 daughter gamma activities, Rn-219 
I 

daughters were detected by measuring the low-abundance gamma rays of Pb-211. 
Concentrations of Rn-219 daughters ranged fromi6 x 10-11 to 9 x 10-1° ~Ci/cc. 

Vegetation Analysis 

Vegetation samples included weed samples from onsite locations and farm crop 
samples (win~er wheat} near the northwest boundary of the landfill. This loca
tion was cho~en because runoff from the fill ohto the farm field was possible. 
No elevated activities were found iri these samples. 

Water Analyses 

A total of 37 water samples was taken: 4 in the fall of 1980, and the remainder 
in the spring and summer of 1981. One sample was equal to the U.S. Environmen
tal P~otecti~n Agency (EPA} gross alpha activity standard for drinking water of 
15 pCi/liter: and that was a sample of standinglwater near the Butler-type 
building. S~veral samples, including all the leachate treatment plant samples, 
exceeded the EPA drinking water screening level for gross beta which ~auld 
require isotopic analyses. Subsequent isotopic analyses indicated that the 
beta activity could be attributed to K-40. None of the offsite samples ~ 

exceeded either EPA standard or screening level. 

In 1981, MDNR collected 41 water samples which.RMC analyzed for radioactivity 
(Table 3.1).: Of these samples, 5 were background, 10 were onsite surface 
water, 10 were shallow groundwater standing in boreholes, and 16 were landfill 
leachate. From these data, background activity is estimated as 1.2 pCi/liter · 
gross alpha and 27 pCi/liter gross beta. Results in Table 3.1 show the 
gross alpha in two water samples exceeded or equaled 15 pCi/1; the gross beta in 
ten water samples exceeded 50 pCi/1. Most of the gross beta activity comes from 

~naturally occurring K-40 as determined from subsequent 1sotopic analysis. 

In addition, groundwater samples in perimeter monitoring wells at the West 
lake Landfill were taken by UMC personnel and ORAU in 1983, 1984, and 1986. 
The well loc.tions are shown in Figure 2.5 and 1 the results are presented in 
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Tables 3.2 and 3.3. Results in Table 3.2 show ~he gross alpha in two water samples 
slightly exceeded 15 pCi/1; the gross beta were /all below 50 pCi/1 in all water 
samples. Tab1e 3.3 shows analyses were below 1~ pCi/1 for gross alpha and 50 pCi/1 
for gross beta for all the wells. 

3.3 Estimation of Radioactivity Inventory 

In examining the RMC report for bore hole sampl~s (Table 3.3), it is noted that 
' I 

the naturallyioccurring U-238 to Th-230 to Ra-226 equilibrium has been dhturbed. 
The RMC report (NRC, NUREG/CR-2722) indicates that the ratio of Ra-226 to U-238 
is on the order of 2:1 to 10:1. Thi:s observati~n is consi"stent with the history 
of the radionuclide deposits in the West Lake Landfill, i.e., that they came 

I 

from the processing of uranium ores to extract the uranium content and that the 
radioactive m~terial at West Lake came from the 'former Cotter Corporation 
facility on Latty Avenue (presently occupied by iFutura Coatings Company) in 
Hazelwood, Mi~souri. This location contains co~tamination from ore processing 
residues from ~hich uranium had been previously separated, leaving the daughters 
behind at relatively higher concentrations. Additionally, it is noted in the 
RMC report th~t the ratio of Th-230 to Ra-226 is on the order of 5:1 to 50:1. 
TMs indicates' th'at radium has also been removed. Other data are avatlable in 
the Latty Avenue site study (Cole, 1981). Table 3.4 presents the radionuclide 
concentrations in Latty Avenue composite samp 1 es·. 

Using the RMC data and averaging the auger hole measurements over the two volumes 
of radioactive material found in Areas 1 and 2, a mean concentration of 90 pCi/g 
was calculated for Ra-226. Also, the ratios of Th-230 to Ra-226 were esta
blished since the level of Th-230 will determine the increase of Ra-226 with 
time. Although the ratio of Th-230 to Ra-226 ranged from 5:1 to 150:1, most of 
the data were in the 30:1 to 50:1 range. To ensure conservatism in estimating 
the long-term effects of Ra-226, a ratio of 100:1 was used for all further 
calculations. 

Using the Th-230:Ra-226 ratio of 100:1, the Th-230 activity is 9000 pCi per 
gram. If the U-238 concentration (as well as U-234 which would be similarly 
separated from the ore) is a factor of 5 less than ~a-226, this implies about 
18 pCi U-238 per gram. The total mass of radioactive material (having Ra-226 

3-7 

WLLFOIA4312- 015- 0172675 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I. 

I 
I 
I 
I 
I 

concentrations of 5 pCi/g or more) in the land~ill was estimated by visually 
integrating the volume of radioactive material !from graphs and multiplying by 
an average SOil density, resulting in 1.5 X 101:1 grams (150,000 metric tons) of 
contaminated,soil. These numbers indicate tha~ there are about 14 Ci of Ra-226 
contained with its decay products in the radioactive material in the landfill. 

• I ! 
The material :also contains about 3 Ci each of ~-238 and U-234, and about 1400 Ci 

I ' 

of Th-230. These estimates indicate the order 10f magnitude of the quantitie!i 
to be dealt ~ith, although the estimate for Th~230 is regarded as conservatively 
large. 
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Figure 3.3 location of surface soil sa~ples, Area 2 
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Note: line B-8 indicates cross-sectional area 
shown in Figure 3.7. 

Source: NUREG/CR-2722, Figure 9, p. 33. 

Figure 3.4 location of auger holes, Area 1 
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figure 3.6 Auger hole elevations and location of contamination within each hoie 
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(2) The blackened areas indicate the estimated extent 

o.Lcontam.i.na.tion exceedi ng-5--pG i/g Ra- 226, based 
on surface and auger hole measurements. 

Source: NUREG/CR-2722, Figure 16, p. 39. 

figure 3.7 Cross-section B-B showing subsurface deposits in Area 1 
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Figure 3.8 Cross-section E-E showing subsurface deposits in Area 2 
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Figure 3.9 Rn-222 flux measurements at three locations in Area 2 (1981) 
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~ Table 3.1 RMC radionuclide ~nalyses of water samples 
! from the West Lake site taken by MDNR 

I in 1981 

I 
Type of 

Sample # sample* Gross alpha (~Ci/1) Gross beta (pCi/1) 
I 

7001 s 3.11 22.5 

I 7002 s 8.00 23.4 
'7003 s 1.56 9.88 
7019 s 1.91 30.0 

I ,7025 s 1.56 36.5 
'7028 s 45.2 87.8 
17029 s <0.64 <1.34 

I 
:7030 s 0.52 35.1 
,7031 s 1.43 26.3 

I ' 7004 B 1.04 19.7 
,7021 B 1. 56 29.1 

I 
,7027 8 1.04 32.5 
7032 B <0.05 26.3 
7033 8 1.04 29.0 

I ,7009 G 4.50 22.3 
7010 G 2.60 15.2 

I 
7011 G 3.12 10.6 
7012 G 7.10 16.6 . 
7017 G 0.52 33.6 
7018 G 6.76 36.1 

I 7020 G 8.84 30.1 
7026 G <2.0 38.9 

2 G 15.0 41.0 

I 
'3 G 2.9 7.6 

S~e footnote at end of table. 

I 
I 

. 

I 
I 
I 
I 3-18 
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I Table 3.1 (Cant i, nued) 

I I 
Type of 

Sample # samplelt Gross alpha (pCi/1) Gross beta (pCi/1) 

I 7013 l <3.0 1. 30 
7014 l <3.0 130 
7015 l <3. 0 103 

I 
7016 l <3.0 98.9 
7022 l 3.45 107 
7023 L <3.0 122 
7024 L <3.0 86.7 

I 7034 L <3.0 10.3 
7035 L <3.0 84.5 
7036 L <3.0. 69.6 

I 1 L 7.3 80 
4 L <3.0 26 

I Type of 
Sample # sampJe~t Ra- 226 (pCi /1) K-40 (pCi/1) 

I 
7014 L <1. 6 138 
7015 L 3.9 136 
70l6 L <1. 6 98.9 
7022 L 2.4 104 

I 7028 s 1.6 124 

ltS ~ surface sample .• 

I 8 = offsite, background 
G : groundwater from boreholes 

I 
l ~ leachate 

I 
·I 
I 
I 
I 
I 
I 3-19 
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Table 3.2 Radiological quality of water in 'perimeter monitoring wells of 
West Lake Landfill (concentratioris reported in pCi/1) 

Well II Ra-226 Gross alpha* Gross I Gross alpha** Gross beta* 
i 

18 12.5 12.5 
59 <3 3.2 9.9 
60 20.5 20.8 
61 2.7 13.9 
62 <3 2.8 7. 4- 3.5 8.5 
63 2.2 7.0 
65 <3 12.4 33.1 5.7 6.3 
66 <3 4.3 6.9 
67 <3 5 5.3 
68 <3 18.2 18.8 
SO*** <3 5 7.7 1.3 8.1 

*Samples taken November 15, 1983. 
*:~~~Samples taken March 21, 1984, by UMC personnel, analyzed by Environmental 

Health Lab of St. Louis County Health Department, Clayton, Missouri. 
**1tWell #50 used as background. 

3-20 
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-------------------
Table 3.3 Radionuclide concentrations in well water samples: May 7-8. 1986 

Concentrations (pCi/1) 

Radionucli,d~ Well 50 a Well 51 Well 52 Well 53 Well 54 Well 55 Well 56 
'. 

Gross al:pha:,..,_:_ __ -- . 2.-2 .. - . ---~----- 2.2-- ---- 1-.9 11- - 4.4 . 4;8 .. .. 5.-7 
:'1 •' 

Gross b'eta- ·. 7.5 4.4 7.5 16 14 14 12 

Ra-226 .· ! ··~ b -- 0.4 0.2 
J'IK.o 

Ra-228·'''·* · f,;'. . 1.7 0.3 
-~r.., 

U-total~ . 22 8.9 
' 't~ 

Th-228 .;: 0.5 0.3 

w Th-230 0.9 0.9 
I 

N 
~ Th-232 .. 0.3 0.8 

-"'-.-1 ·, 

Depth t:o. wa;tim (.m) 5.0 3.8 3.2 3.3 15.5 11.5 11.5 
"1 • ~-

I, •.:· 

--~~_,,·:·:: 
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-------------------
Table 3.3 (Continued) 

Concentrations (pCi/1) 
;:1 ~(~.;~,u ' .. ,.;,_:., 

Radf on'uc.l•f,de ~~ll 58'.· .. Well 59 Well 60 Well 61 Well 62 Well 65 Well 66 
... ~, .' ' ' ':·· 

- ···-· -- ~-

5~a·-- 11 14 3.3 5.6 3.5 1.8 

.i -~- r~:c :. 46 19 14 10 7.4 9.9 

.t· • l.,; - ::_ ~- '· 0. 3':' 0.3 2.5 0.8 

Ra- l'· .. -.. 2;9· 0.5 1.6 0.6 )·: 
,. 

... ~··-···j..~ 
~· .!·-~;.:;.. ·-~- '13 25 19 2.3 

Th-22it. 0.6 0.5 0.5 0.8 
'i . ' 

w Th-230.o"\:} 1.5 0.2 4.4 1.2 
I 

._ .. , .. 
N - -~-
N Th-232- 0.7 0.1 0.1 0.6 .,. 

fc' ., 

·-~ -
--

Depth to water (m) 14.0 Not 3.5 4.5 4.2 1.9 1.9 
·-' determined 
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Table 3.3 (Continued) 

Concentrations (pCi/1) 

Well 73 

6.5 

4 .. 6 1.1 

0.3 

0.9 

3.1 

1.7 

6.7 

0.2 

4.4 10.0 8.4 

Well 75 

-u.- --

22 

16 

0.6 
.. 
}2 

0.2 

7.6 

Well 76 

·-J-.-6-

6.9 

13.8 

Well 80 

-·- 0~4--

3.2 

2.2 

0.3 

0.0 

0.1 

5.3 
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:~ I 't • ,.• ,• •:.;,., 

I :• ~ o 
L I"; ,',,I'' I':..,;;, • .~n .. ' 

·Wen 81 Well 
: ~.zi"T 

,;; l •• , ,-,-:•. 

Rad i 6nuc 1 i-de\ ·:., :;r. 
- - - '•,' ' ' ·.~'' ·I •t• : ~~~,~ 

.:J.9 17 
.. --;..... 

16 47 
.-"lr~ 

m··8 
·_;', ~-·,:'· 

0.3 

;OA·:·· 0.4 
.. . . r:·':..;·" ~.J.~·.: 

, 
4:9 13 

0.9 0.4 

0."9· 1.8 

0.3 0.3 

4.8 5.1 

• 'l.'l-

.'~ ____ ,.. 

Table 3.3 (Continued) 

Concentrations (pCi/1) 

82 Well 83 Well 84 

'9.0 13 

18 27 

3.4 1.7 

4.6 5.8 

1.6 9.0 

0.2 0.6 

0.4 1.3 

1.0 1.1 

3.9 7.0 

· .. 

Well 87 

1.5 

7.2 

9.4 

Well 

11 

18 

2.3 

0.2 

3.0 

1.1 

1.5 

4.0 

8.6 

88 Well 89 

3.7 

9.1 

7.5 
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Table 3.3 

6-.. '8' .. ··. 
.. ··-··· ··- -:·., •"'-. 

'l1 . 

,;, 1.0 

, I; _.:r~··:-, -. "1¥·. .::- ~ .. o~~ 
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0.4 

13.1 

for W,~j~i~~ .. -]o:5~~t ion. 
: • ..~-:;: -:>···~--' f·: 

iJI:l:a,a·te.s,_ an~ lys (~ ·np1t-.. ·p~:~~tormed. 
'•( 

.jl :·· ' '· 

-·- _.____ _______ ._ - . 

(Continued) 

Concentrations (pCi/1) 

Well'93 

22 

~: 

1. 6. 

1.4 

6.·0 

0.8 

0.7 

1.6 

4.7 

Well 94 

1-. 6 -

9.9 

2.1 

- ----
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Table 3.4 Radionuclide concentrations in latty Avenue composite samples 

Concentrations (pCi/gm) 

Sample-- - U-235- , U-238- -- Th-232* .Th~2JO _Th-22a .. R~--2~6 Ra-228 Pa-231 Ac-227 
---

Composite 
~; ,: . ~-

} ... .:.. ·-·--3.6 " - lltllt :t.o.-3 82 :t 8 2.3 :t 0.6 8770 :t 100 2.1 :t 0.5 64 t 1 2.3 t 0.6 114 :t 2 zos :t 2 

Composite :t 0.3 62 :t 15 1.5 .t 0.5 8950 .t 370 2.0 :t 0.5 50 :t 1 1.5 .t 0.5 117 :t 8 Not ~~;0<~~~~-- ;4. 4 
Performed 

·--t~~-

w 
I 

N 
0'1 

Average -~:~(~·r-4 .. 0 t 0.2 72 :t 9 1.9 :t 0.4 8860 :t 190 2.1 :t 0.3 57 
.:;~. 

,_Based on R~:-228 and assumption of secular equilibrium of thorium decay series. 
*,_Errors are 2o based only on counting statistics. 

Source: Table 2 (Cole, 1981). 

:t 1 1.9 :t 0.4 116 :t 4 205 ± 2 
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4 APPLICABILITY OF THE BRANCH TECHNICAL POSITION 

The NRC has established a Branch Technical Position (BTP) which identifies 
five acceptable options for disposal or onsite storage of wastes containing 
low levels of,uranium and thorium (46 f! 52061, October 23, 1981). ~ptions 1-4 
provide methods under 10 CFR 20.302, for onsite disposal of slightly contam
inated materi~ls, e.g., soil, if the concentrations of radioactivity are small 
enough and other circumstances are ~atisfactory. - The fifth option consists of 
onsite storage pending availability of an appropriate disposal method. Table 
4.1 shows the :radionuclide concentrations specified for the disposal options. 

The material present in the West Lake landfill is a form of natural uranium 
with daughters, although the daughters are not now in equilibrium. As 
mentioned above, the average concentration of Ra-226 in the West lake Landfill 
wastes is about 90 pCi per gram, which (considered by itself) falls into 
Option 4 of the BTP since Option 4 criteria are controlled by the Ra-226 
content in th~ wastes (i.e., 200 pCi of U-238 plus U-234 per gram wouJd be 
accompanied by 100 pCi of Ra-226 per gram). However, because of the large 
ratio of Th-230 radioactivity to that of Ra-226, the radioactive decay of the 
Th-230 will increase the concentration of its decay product Ra-226 until 
these two radionuclides are again in equilibrium. Assuming the ratio of 
activities of .100:1 used above, the Ra-226 activity will increase by a factor 
of five over the next 100 years, by a factor of nine 200 years from now, and 
by a factor of thirty-five 1000 years from now. All radionuclides in the 
decay chain after Ra-226 (and thus the Rn-222 gas flux) will also be increased 
by similar multiples. Therefore, the long-term Ra-226 concentration will 
exceed the Option-4 criteria. 

4-1 
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Table 4.1 Summary of maximum soil concentrations permitted 
under disposal options 

Source: 46 Federal Register 52061 

Kind of material 

Natural thorium (Th-232 + Th-228) 
with daughters present and in 
equilibrium.· (pCi/g) 

Natural uranium (U-238 + U-234) -: 
with daug~ters present and in 
equilibrium. (pCi/g) 

Disposal options 

10 50 

10 40 

aBased on:EPA uranium mill tailings cl~anup standards. 

bconcentrations based on limiting individual intruder doses to 
170 mrem:per year. 

500 

200 

cConcentration based on limiting equivalent exposure to 0.02 WL or less. 

dconcentr~tions based on limiting individual intruder doses to 500 mrem 
per year 1 and, in cases of natural uranium, limiting exposure to Rn-222 
and its decay product airborne alpha emitters to 0.02 WL or less .... 

4-2 
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5 REMEDIAL ACTION ALTERNATIVE CONSIQERATIONS 

The radioactive aaterial as tt presently exists does not pose an t.aediate 
health hazard for individuals living or working fn the area of the landfill.~ 
However, there is a long-term potential for the radioactive material to pose a 
health problem. Therefore, this section discusses six (A-F) possible courses 
of actfon,:of which all but A and Dare considered tempora~. Option A, in 
which no remedial action fs proposed, is unacceptable because the 
concentrations of radionuclides fn the landfill will become too high~ Option ~ 

described for com arisen ur oses Costs are based on the Dodge Guide 
to Public Works and Heavy Construction, 1984.-ll 

5.1 Option A: No Remedial Action 

Under Option A, no remedial work would be done on the West Lake site. The 1and
.fi11 and the radioactive soil would be left in their present condition. The 
contaminated areas would be available for demolition fill emplacement and final 
closure. It is not certain how much additional fill would be emplaced. Filling 
would be followed by normal landfill closure operations. 

Normal closure procedures consist of applying at least 0.61 m (2 ft) of com-, 
pacted final cover. A 0.3·m (1 ft) layer of topsoil would be placed over the 
cover and upgraded to support vegetation. Establishment of a vegetative cover 
would require seeding, liming, and fertilization. Surface seeps of leachate 
would be eliminated. Maintenance of the monitoring wells would be required to 
allow continued sampling by MDNR, should MOHR require such action. The public 
would be discouraged from entering the site. After closure, a detailed descrip
tion of the site would be filed with the County Recorder of Deeds. This de
scription would include: a legal description of the site, types and location 
of wastes present, depth of fill, and description of any environmental control. 
or monitoring systems requiring future maintenance (MOHR, January 1983). MOHR 
regulations also specifically prohibit excavation or disruption of the closed 
landfill without written approval of MDNR; no time frame is stated with this 

regulatio~ (MOHR, 1975). 
I 
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There would ~e no further cost under this option since no remedial actions would 
be taken; i.e., costs are normal landfill costs. 

5.2 Option B: Stabilization on Site With Restricted land Use 

Two areas in' the landfill contain radioactive material. Therefore, the work 
required for' this option is described separately for each area. Never
theless, restrictions would be imposed on the use of land within each area. 
This would discourage future activities on these areas which might expose 
individuals to radioactivity. No additional landfill would be permitted to be 
deposited on' either area. 

Area 1 

It is·believed that a total of 2 to 3m (7 to 10ft) of soil has been added 
to most of Area 1 since the 1981 land survey by RMC. This cover has altered 
the radiation environment of the site. Measurements by Oak Ridge Associated 
Universities~ (ORAU) personnel in March 1984 (Berger) showed that only a very 

I 

small area exceeded the exposure rate of 20 ~R/hr at 1 m. By extendins the 
cover_20 m (66 ftl outward in all directions from the area showing an~unaccept· 
abl~ surface: exposure rate, the shallow wastes likely to give high rates of 
radon emanation will also be covered. The amount of radioactive debris in 
Area 1 is relatively minor compared with that present in Area 2. Therefore, a 

_Jgil cover of 1.5 m (5 ftl is considered adequate to reduce surface exposure 
rates and radon emanation. After the soil cover is in place, a layer of 
topsoj].0.3 m (1 ft) thick would be emplaced, seeded, and mulched. 

Area 2 

Vegetation over Area 2 as well as on the slope of the berm would be cleared and 
placed in th~ demolition portion of the landfill or disposed of as is convenie~t. 
Brush should not be left in place and covered since thh may reduce the integr,ity 
of the soil cap. Grass should be mowed, and may be left in place. 

The berm on the northwest portion of the landfill which contains an estimated 
7,500 m3 (9,~00 yd3) of contaminated soil would be excavated and redeposited in 

5-2 
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layers in a secure portion of the landfill. The actual amount can be determined 
by survey during implementation of the work. 

All equipment 'and materials now stored over Area 2 would be removed to other 
portions of the site or disposed of as is convenient to the owners. Gravel 
piles found on Area 2 should be removed to other portions of the site after 
having been surveyed to ensure that contaminants have not been mixed with the 
gravel. However, the lower 10 to 15 em (4 to 6 in.) of rock should be left in 
place and covered with the soil cap, since this gravel may have become mixed 
with contamin~ted soil. 

Such stabiliz~tion would place the contaminated soil well below the surface and 
would prevent 1 radioactive materials from eroding as can now occur along sections 
of the. berm. ~stabilization would require emplacement of a soil cover of 48,000 m3 

(63,000 yd3 ) to give a final slope of 3:1 with 1.5 m (5 ft) of soil at the top 
of the berm. :At least 1.5 m (5 ft) of soil cover would be used, as this much 
soil will be required to reduce radon gas exhalation. The final slope of 3:1 
on the berm would be shallow enough to prevent failure and, after the cover is 
emplaced, it should be further covered with at least 0.3 m (1 ft) of topsoil 
and seeded with native grasses to prevent erosion. The slope would be directed 
radially outward from the center of the cap. An interceptor ditch would be 
provided arou~d the cap to channel runoff and prevent gullies from being cut 
into the stabilized cover. The cover soil presently used in the landfilling 
operations may be used to stabilize the berm. This soil is ·a clay silt (loess) 
excavated near the West Lake Landfill site. 

The portion of Area 2 to be covered by the soil cap includes that portion of 
the landfill identified in the RMC survey as having surface exposure rates 

greater than 20 ~R/hr at 1m (3.3 ft) above ground level, along with those 
areas in which au~er holes revealed radium-bearing soil within 1m of the sur
face. The shallow contaminants may be sufficiently shielded to produce low 
surface exposure rates; however, these shallow deposits will still produce 
radon emanations greater than the desired level of 20 pCi/m2 s. Therefore, tht! 
soil cover must be extended over these areas of shallow contamination. 
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The cover s~il used should be capable of compaction to a permeability of less 
than 10-7 cm/s in order to keep radon release and soil leaching as low as pos
sible. ThiS value is based on common practices used for sealing of hazardous 
waste landfflls. Because accurately measuring permeability of this magnitude 
is difficult, the value of 10-7 cm/s should be used only as a target cri
terion which: should, if possible, be bettered. If laboratory testing of the 
cover soil presently used at the West Lake Landfill indicates that this perme-

' ability can be achieved, this soil would be acceptable for use as the soil cap. 
Otherwise, clay soil would have to be imported from off the site to be used in 
constructing the soil cap. 

The overall 'estimated cost for the required work under "Option B is approximately 
$360,000 (Table 5.1) and would require about 2 11onths to complete. Costs of this 
option. may b!e higher if the total quantity of contaminated material to be moved 
is higher th'an the estimated quantity. 

5.3 9ption C: Extending the Landfill Off Site 

Soil eroding on the northwest berm of Area 2 is carrying contaminated soil off 
the landfill property onto an adjacent cultivated field. A contributtng factor 
to the erosion is the steepness of the berm. It would, therefore, be desirable 
to lessen the slope's steepness by extending the berm onto the adjacent field. 
This option ~ould require the acquisition of approximately 2 ha (5 acres) of 
land not owned by the landfill company. 

In this opti~n. Area 1 would be treated the same as in Option B. The contamin
ated portion of the northwestern berm of Area 2 would not be disturbed. Instead 
the existing: berm would be extended 13 to 16 m (42 to 52 ft) onto the adjacent 
field. This would require an additional solid volume of approximately 20,200 m3 

(26,400 yd3 ) to g~ve a final slope of 3:1 with 1.5 m (5 ft) of soil on top of 
the berm. As in Option B. this cover should receive an additional 0.3 m (1 ft) 
of topsoil and be seeded with native grasses to prevent erosion. 

This option will require the relocation of three transmission poles. All other 

necessary work for Option C ·;s as described for Option B. 
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The overall estimated cost for required work under Option C is approximately 
$470,000 (Table 5.2) and would require about 2 months to complete. The extent 
of work requ.red under this option is well defined. 

5.4 Option ~: Removing Radioactive Soil and Relocating It 

This option would involve excavating and removing all contaminated soil and 
debris from the West Lake Landfill a~d relocating it to an authorized disposal 
facility. 

Vegetation over Areas 1 and 2 would<be cleared and placed in the demolition 
portion of the West Lake Landfi 11. 

All equipment. stored on the two contaminated areas would be removed to another 
portion of the site. Gravel piles in Area 2 should be removed. The lower 10 to 
15 em (4 to 6, in.) of rock should be left in place to be disposed of with other 
contaminated materials, since this gravel may have become mixed with contaminated 
soil at the surface. 

The areas known to contain radioactive contamination at levels above the action 
criteria (20 ~R/hr at 1m) would be excavated initially. Next, the excavated 
area would be· surveyed to determine the extent of contamination remaining. Ex
cavation would continue until unacceptable levels of contamination have been 

I 

removed. Immediately after excavation, the soil would be placed in 208-liter 
(55 gal) approved drums (or other approved containers} for transport. Contain
ment in the drums will prevent the spread of dust and loose soil during 
transport. 

Some of the nonradiological hazardous material known to be present in the 
landfill could present a serious danger to workers should they excavate into 
this material., Proper precautions should, therefore, be taken as the work is 
being performed. 

Estimated costs under Option D would be.$2,500,000 (Table 5.3). ·Transporting 

the contaminated soil to another site and emplacing the material there would 
I 

significantly,add to the cost. This option could be completed in about 
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3 months, providing that a suitable disposal facility were available to receive 
the contaminated waste. 

5.5 Option E: Excavation and Temporary Onsite Storage in a Trench 

Under this:option, as much radioactive soil would be excavated as in Option D 

and would be placed in a specially prepared trench on the West lake site but 
would not be placed in drums. This trench would become a temporary repository 
for the radioactive soil. The trench would be surrounded by an impervious clay 
liner to minimize leachate production and transport into the groundwater system. 

I 

The cap sh9u1d give acceptable rates of surface exposure and acceptable rates 
of radon gas release. 

' 
As under Option D., surface vegetation, machinery, and piles of crushed rock 
would be r'moved from the surface of areas to be excavated. Design of the 
trench is based upon the "secure landfill concept" (Shuster and Wagner, 1980) 
with three:primary functions: eliminate direct gamma-ray exposure at the ground 
surface, reduce radon emanation, and prevent leaching of radionuclides to the 
groundwater system. 

. . · 

The ·excava~ed area would be cut to a maximum elevation of 140 m (460 ft) msl 
over the ar;ea to be covered by the trench. The base of the trench would cover 
an area 120 x 120 m (394 x 394 ft) and would have a negligible slope. Low spots 
would be filled with borrow soil• compacted to at least 90% of its standard · 
Proctor density (SPD). Once the base for the trench has been leveled to a 
final elevation of about 140m (460ft) msl, a blanket of borrow soil at least 
1.5 m (5 ft) thick compacted to at least 90% SPD would be emplaced. Specifica
tion of compaction of this underlayer is based on the requirement of avoiding 
subsidente 1which could cause the clay liner to crack and fail. A clay liner 
would be placed above the underlayer. The liner would be 0.5 m (1.6 ft) thick 
and would ~ave a permeability less than 10-8 cm/s (4 x 10-9 in./s). An 
impermeable plastic liner could also be used. 

*Borrow soil refers to a clayey-silt loess (Soil Conservation Service type CL) 
excavated;southeast of the site for use as daily cover in the landfilling 
operation. 
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Sides of the trench would be built at a 3:1 slope up to the level of the surro~nd
ing undistur~ed landfill surface, about 143m (470 ft) msl. The walls would 
consist of an underlayer and liner as described for the base. A layer of 
crusher-run limestone 0.5 m (1.6 ft) thick would be placed on top of the liner 
to allow leachate buildup in the trench to be monitored and to facilitate pump
ing should leachate buildup become a problem. 

After the ba~e and walls of the trench have been built, the previously exca
vated debris·would be placed in the trench. Then the remaining radioactive 
debris would.be excavated and placed in the trench. As excavation proceeds, it 
will become apparent how much volume the trench must have to contain all the 
contaminated soil. At this point, the walls of the trench would be raised to 
an appropriate level. Excavation and filling can then proceed until the work 
is complete. ' The final thickness of debris is expected to be from 4 to 6 m 
(13 to 20 ft). 

A cover, as described below, would be placed over the debris. A 1m (3 ft) 
layer of borrow soil compacted to 90% SPO will be placed over the debris. A 
clay liner 0.5 m (1.6 ft) thick of permeability less than 10-8 cm/s {4 x 
10-9 in./s} would be placed over the borrow soil blanket. A 0.5-m (1.·6-ft) layer 
of crusher-run limestone would be placed over the clay layer to prevent 
infi.ltration water from building up over the liner. A cover soil layer of 
average thick,ness about 2 m (7 ft) would be placed over the rock layer. 

The cover soil would be compacted and bunt with a surface slope of from 2% to; 
4% to minimize erosion. Three-tenths of a meter (1 ft) of top soil would be 
placed over the cover layer and would be seeded and mulched to establish a vege

tative cover. 

Once the trench has been prepared to accept the soil, workers may begin to 
excavate contaminated soil. As under Option C, an initial excavation would 
remove the area of known contamination, and a cleanup phase would remove all 
soil containing radionuclide concentrations above an action level of 15 pCi/g 
Ra-226. As soon as the soil has been excavated, it would be hauled to the 
trench and emplaced. The contaminated soil should be sufficiently compacted to 
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prevent set~ling, to maintain the integrity of the soil cap. As fill is be·ing 
emplaced, the pipe for a monitoring well would be extended upward from the base 
of the gravel underdrain. This well should be designed in a manner that would 
allow future installation of a pump for drawing off leachate should this be<:ome 

I 

necessary. , 

I 

Costs for Option E would be approximately $2,150,000 (Table 5.4). The estimated 
costs vary somewhat, since the exact limits of excavation cannot be defined until 
work begins. This work would require approximately 4 months to complete. 

5.6 Option F: Construction of a S1urry Wall to Prevent Offsite Leachate 
Migration 

Under Option F, radioactive soil would be left in place at the West Lake site. 
The wastes would be stabilized by means of a soil cover (as under Option B) and 
a downgradient slurry wall would be built around the contaminated soil. The 
slurry wall ~would be intended to keep leachate from migrating off site. This 
remedial action would be somewhat more effective than Option B in reducing the 
potential for groundwater contamination. However, costs incurred would be 
substantially higher than those for Option B or C. Benefits would be~nearly 
identical to those derived by the soil cover and berm stabilization alone; the 
sole advantage of Option F over Option 8 or C would be greater protection to 
groundwater in the Missouri River alluvium. 

Vegetation, machinery, and piles of crushed rock would have to be removed as 
described for Option B. A slurry wall would be constructed by excavating a 
trench [approx·imately 1 m (3.3 ft) wide] to the depth of bedrock. This trench 
would be bored out in the presence of a mud weighted with bentonite (clay) to 
keep the wal'ls from collapsing and to keep groundwater from intruding into the 
trench. The trench would be excavated in sections 6 to 8 m (20 to 26 ft) long. 
Once a section of trench has been excavated, concrete would be poured by tremie 
into the trench to displace the slurry. The final slurry walls would each 
consist of a concrete slab about 1m (3.3 ft) thick extending to bedrock ancl 
partially.e~circling the bodies of radioactive soil in both Areas 1 and 2. A 

total of appro,dmately 1300 linear meters (4,300 ft) of wall would be con

structed to depths varying from 5 to 15 m (16 to SO ft). 
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After each of;th~ slurry walls had been emplaced, fill would be added along the 
face of the berm to stabilize the slope. Finally, a soil cover would be placed 
over the contaminated areas. The berm would be stabilized and the soil cover 
would be placed as outlined for Option B. 

I 

Costs of work'required for Option F would be approximately'$5,600,000 ~ 

(Table 5.5). The exact amount of slurry wall ~annat be determined until work 
is begun; therefore, this cost will be highly variable. Since the walls should 
extend to bedrock. the depth of soil and landfill debris will govern the depth 
of the required wall. Slight errors in estimating the depth of alluvium could 
result in large errors in the cost estimate. It fs estimated that 1t would 
take 6 to 8 months to complete this option. 

. .. 
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Table 5.1 Itemized cost of remedial action, Option 8 

Item Quantity Unit price Cost Reference 

Clearing:and grubbing 2~9 ha $1850/ha $ 5,365 * 

Remove Shuman Building $ 6,200 ** 

Excavate'contaminated 7500 ml $101m3 $ 75,000 t 
soil and redeposit 
it at a secure site 

Emplace soil cover 48,000· :m3 $4.64/ml $222,720 t 
' 

Bury clean rubble 225m3 $12. 50/ml $ 2,812 t 

Seed and·mulch cover 3.3 ha $2165/ha $ 7,145 * 
I 

.Subtotal $319,242 

Contingency @ 10% 31,924 
I 

Engineering and legal 15,962 
fees @ 5% 

Estimated total cost $36o,ooott 

*Dodge Guide to Public Works and Heavy Construction, 1984. .·• 

*•Ford, Bacon and Davis Utah, Inc., 11 Engineering Evaluation of the Latty 
Avenue Site, Hazelwood, Missouri,'' NRC Contract No. NRC-02-77-197, 1978. 
{This Butler-type building has. already been removed.) 

tBased on best estimated cost. 
ttAdjusted for deletion Jf building removal. 
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Table 5.2 Itemized cost of remedial action, Option C 

Item Quantity Unit price Cost 

Clearing and grubbing 2.9 ha $1850/ha $ 5,365 

Remove Shuman Building $ 6,200 

Relocate power 3 $2060 $ 6,180 
transmissi~n poles 

Stab li ze b'erm (fill) 20,200 m3 $6.70/ml $135,340 

Emplace soil cover 48,000 ml $4.64/ml $222,720 

Bury clean rubble 225 m3 $12.50/ml $ 2,812 
' 

Seed and mulch cover 3.3 ha $2165/ha $ 71145 
Subtotal: $385,762 

Contingency @ 10% 38,576 

Engineering and legal 19,290 
fees @ 5% 

Land acquisition 2 ha $15,500/ha 31,000 
Estima~ed total cost $470,000 

*Dodge Gu.ide to Public Works and Heavy Construction, 1984. 

Reference 

• 
•• 
't 

't 

't 

't 

• 

. 
' 

**Ford, Bacon and Davis Utah, Inc., 11 Engineering Evaluation of the Latty 
Avenue S~te, Hazelwood, Missouri," NRC Contract No. NRC-02-77-197, 1978. 
(This Butler-type building has already been rem~ved.) 

tBased on best estimated cost. 
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Table 5.3 Itemized cost of remedial action, Option D 

Item· Quantity Unit price Cost 

Clearing and grubbing 

Remove Shuman Building 

Bury clean rubble 
. 

Excavate contaminated soil 

2.9 ha $1850/ha 

230 m3 $12.5/m3 

70,000 m3 $5.25/ms 
I 

Site decontamination 27,600 m3 $1.4/m2 

Packing waste for transportation 70,000 m3 $251m3 

Subtotal 

Contingency @ 10% 

Engineering and legal 
fees.@ 5% 

$ 5,365 

$ 6,200 

$ 2,875 

$ 367,500 

$ 38,640 

$1,750,000 

$2,170,580 

217,058 

108,529 

Reference 

* 

** 

t 

t,tt 

*** 

t 

Estimated total cost $2,500,000*** 

*Dodge Guide to Public Works and Heavy Construction, 1984. 
... · 

**Ford, Bacon and Davis Utah, Inc., 11 Engineering Evaluation of the Latty 
Avenue Site, Hazelwood, Missouri, 11 NRC Contract No. NRC-02-77-197, 1978. 
(This Butler-type building has already been removed.) 

***No costs have been included here for moving the waste, for emplacing it and 
for disposal facility users fees. 

tBased upon best estimate. 
ttEstimated quantity of soil having Ra-226 concentrations of 15 pCi/g or more. 
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Table 5.4 Itemized cost of remedial action, Option E 

Item Quantity Un;t price Cost Referenc:e 

Prepare secure trench 80,000 m3 $9/m3 $ 720,000 * 
Clearing and grubbing 2.9 ha $1,850/ha $ 5,365 * 
Remove Shuman:building $ 6,200 

Bury clean rubble 230 m3 $12.5/m3 $ 2,875 * 
Excavate contaminated 70,000 m3_ $5.25/m3 $ 367,500 * 
soil 

Site decontamination 27,600 m3 . $1.40/m3 $ 38,640 t 

Emplace contaminated 70,000 m3 $10.3/m3 $ 722,200 * 
soil 

Monitoring well $ 6,000 
I 

Seed and mulch cover 0.08 ha $2,165/ha $ 200 t 
Subtotal $1,868,980 

Contingency·@ 10% 186,900 

Engineering and legal 93 1450 
fees @ 5% 

Estimated 'total cost $2,150,000 

* Dodge Guide to Public Works and Heavy Construction, 1984. 
**Ford, Bacon :and Davis Utah, Inc., "Engineering Evaluation of the Latty 

Avenue Site, Hazelwood, Missouri," NRC Contract No. NRC-02-77-197, 1978. 
(This Butler.-type building has already been removed.) 

t Based on best estimate. 
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Table 5.5 Itemized cost of remedial action, Option F 

Item Quantity Unit price Cost 

Clearing and:grubbing 2.9 ha $1,850/ha $ 5,365 

Remove Shuman building $ 6,200 

Relocate power 7 poles $2,060/@ $ 14,420 
transmission poles 

I 

Construct slurry wall 11,000 m2 $402/m2 $4,422,000 

Stabilize berm 20,200 m3 $6.70/m3 $ 135,340 

Emplace soil: cap 48,000 m3 $4.64/m3 $ 222,720 

Bury clean rubble 225 m3 $12.5/m3 $ 2,812 

Seed and mulch cover 3.3 ha $2,165/ha $ 71145 
Subtotal $4,816,002 

Cont.i ngency @ 10% 481,600 
I 

Engineering and legal 240,800 
fees @ 5% 

Land acquisition 2 ha $15,500/ha 31 1000 
I 

Estimated total cost $5,600,000 

*Dodge Guide to Public Works and Heavy Construction, 1984. 

Reference 

t 

t 

t 

t 

. ,· 

**Ford, BacoM and Davis Utah, Inc., "Engineering Evaluation of the Latty 
Avenue Site, Hazelwood, Missouri," NRC Contract No. NRC-02-77-197, 1978. 
(This Butler-type building has already been removed.) 

tBased on best estimate. 
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ABSTRACT 

An aerial radiological survey to measure terrestrial gamma radiation was carried out over the Mallinckrodt 
Nuclear Maryland Heights Facility during October 1977. · 

At the same time the following properties were also surveyed: a parcel near 9200 West Latty Avenue. which 
included a portion of StLouis International Airport; and land used by West Lake Landfill, Inc., which is 8 km 
northwest of the airport. 

Gamma ray data were collected by flying parallel lines 60 m apart. The total area surveyed over the three 
sites was 7.4 km2. 

Processed data indicated that detected radioisotopes and their associated gamma ray exposure rates were 
consistent with those e~pected from normal background emitters, except at certain locations described in 
this report. 

Average exposure rates 1 m above the ground, as calculated from aerial data. are presented in the form of 
an isopleth map. No g~ound sample data were taken at the time of the aerial survey. 
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1.0 INTRODUCTION 

• The United States Department of Energy (DOE) 
maintains an aerial surve•llance operation called 
the Aerial Measuring System (AMS). • AMS is 
operated for DOE by EG &G. This continuing 
nationwide program, started in 1958, involves 
surveys to monitor radiation levels in and around 
facilities producing, utilizing, or storing 
radioactive materials. The purpose of the survey 
is to document, at a given point in time, the 
location of all areas containing gamma emitting 
radioactivity (visible at ·the surface), and to aid 
local personnel in evaluating the magnitude and 
spatial extent of any radioactive contaminants 
released into the environment. At the request of 
DOE. or other federal and/or state agencies (such 
as the United States Nuclear Regulatory 
Commission), AMS is deployed for various aerial 
survey operations. 

AMS was utilized during the period 22-28 
October 1977 to radiometrically survey an area 

• 1.6 km2 centered on tl:le Mallinckrodt Nuclear 
Maryland Heights Facility. Also surveyed was an 
area 3.2 km2 surrounding 9200 West Latty 
Avenue, whiCh included a portion of the St. Louis 
InternAtionAl .Airport A third site surveyP.d was a 
2.6 km2 area centered on property operated by 
West Lake Landfill, Inc., 8 km northwest of the 
airport. 

The St. Louis International Airport was the survey 
base of operation. 

2.0 SURVEY AREA HISTORY 
AND LOCATION 

The Mallinckrodt Nuclear Maryland Heights 
Facility is located at 2703 Wagoner Place, St. 
Louis, Missquri. This plant receive.s 
radioisotopes from various vendors and converts 
them to radio pharmaceutical materials. Radio
isotopes which they handle include 13 11, 99"'Tc, 
t9Mo, 75Se, and 59fe. Mallinckrodt Nuclear is a 
Division of MallinckrocH, Inc. (formerly, 
Mallinckrodt Chemical Works). Mallinckrodt, Inc. 
acquired the Maryland Heights facility from 
·Nuclear Consultants. Inc. in 1965. 

It is reported in an ORNL report2 and a NRC 
reportl that during the period 1942 through the 
late 1950's Mallinckrodt Chemical Works of St. 
Louis processed uranium ore. Some of the ore 

"Formerly Asnal Medsuring Systum (ARMS). 

7 

residues and processed wastes were stored on 
the airport property. 

In early 19GG these ore re:.;idues and uranium
bearing processed wastes were moved from the 
airport property by the Continental Mining and 
Milling Company of Chicago. Illinois to the Latty 
Avenue site. 

In Janui\ry, 1967 the Commercial Discount 
Corporation of Chicago, Illinois purchased the 
residues; much of the material was then dried and 
shipped to the Cotter Corporation facilities in 
Canon City, Colorado. The source material 
remaining at the Latty Avenue site was sold to the 

· Cotter Corporation in December, 1969. Records 
indicate that residues remaining on the site at that 
time included 74.000 tons of Belgian Congo 
pitchblende raffinate containing about 113 tons 
of uranium; 32,500 tons of Colorado raffinate 
containing about 48 tons of uranium; and 8. 700 
tons of leached barium sulfate containing about 7 
tons of uranium. During the' period August 
through November, 1970 Cotter Corporation 
dried some of the remaining residues and 
shipped them to their mill in Canon City, 
Colorado. By December, 1970 an estimated 
10,000 tons of Colorado raffinate and a. 700 tons 
of leached barium sulfate·remained at the Latty 
Avenue site. 

In April, 1974 a NRC inspector was informed that 
fhe rema.nmg Colorado ratfinate had bee.D 
shipped in mid-1973 to Canon City witho_uJ 
drytng ana that the leached barium sulfate had 
been transported to a landfill area in St. Louis 
County. A reported 12 to 18 inches of topsoil bad 
been stripped from the Latty Avenue site: this 
supposedly had been removed with the leached 
barium sulfate .. However, analyses of soil 
samples taken during ~ NRC investigation of the 
Latty Avenue site in 1976 indicated the prf:'sence 
of uranium- and thorium-bearing residues. 

The West Lake Landfill property is located off St. 
.C~arles Rock Road near Taussig Road, 
approximately 8 km northwest of the airport. 

3.0 SURVEY METHOD AND 
AIRBORNE EQUIPMENT 

An enlarged aerial photo of each site was used to 
lay out the survey flight lines (Figures 1, 2. and 
~). The navigator visually directed the aircraft 

WLLFOIA4312- 015- 0172719 
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along the ·programmed flight lin('S on ~he 
photograph. The survey pattern consisted of 
parallel lines at 60 m intervals. Flight altitude was 
60m. · 

A Hughes H-500 helicopter was utilized for the 
survey (Figure 4). The H-500 carried a crew of 
two: pilot and navigator. The helicopter 
employed a lightweight version or the Radiation 
and Environmental Data Acquisition and 
Recorder system (REDAR). Two pods were 
mounted on the sides of the helicopter: each pod 
contained teri 12.7 em diameter by 5. 1 em height 
Nai(TI) detectors. Gamma ray signals from t!'le 
20 detectors were summed and routed through 
an analog-to-digital converter and a ptifS:.::-height 
analyzer. Gamma spectra were accumulated in 
3-second intervals and recorded on 112 inch 
magnetic tape. 

Tht:r helicopter position was established with two 
systems: a Trisponder/202A Microwave nanging 
System (MRS), and an AL-101 radio 
altimeter. The trisponder master station 

mounted in the helicopter interrogated twc' 
remote transceivers mounted on towers outsid• 
the survey area. By measuring the round trip 
propagation time between the master and remot0. 
stations, the master computed the distance to 
each. Th~se distances were recorded on 
magnetic tape each second; in subsequent 
computer processing these were converted to 
position coordinates. 

The radio altimeter similarly measured the time 
lag for the return of a pulsed signal and converted 
this to aircraft altitude. For altitudes up to 150m. 
the accuracy was ± 0.6 m or ± 2%, whichever is 
greater. These data were also recorded on 
magnetic tape so that any variations in gamma 
signal strength caused by altitude fluctuation 
could be accurately compensated. 

The detectors and electronic systems which 
accumulate and record the data are described 
only briefly here. They are described in 
considerable detail in a previous report. 1 

. Figure 4. HUGHES H-500 HELICOPTER CONTAINING THE RCOAR SYSTEM 

WLLFOIA4312- 015- 0172722 
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4.0 DATA PROCESSING 

oata processing was done with the Radiation and 
environmental Data Analyzer and Computer · 
system (REDAC). This· is a computer analysis 
laboratory mounted in a mobile van (Figure 5). 

REOAC consists primarily of two Cipher Data 
tape drives, a Data General NOVA 840 computer, 
two Calcomp plotters, and a Tektronics CRT 
display screen. The computer has a 32 k-word 
core memory and an additional 1.2 x 106-word 
disc memory. An extensive collection of 
software routines is available for data processing. 

The gross count data were corrected for system 
dead time and altitude deviation. Corrections to 
the gross count rates were also made for 
contributions from radon, aircraft background, 

~-.. ·. -~ ' .. , .. ,_ 

-~' 
............. ' .. -: ETI ..................... . 

i\\\\\1\\l\\\ \\\llliW 

-----------·-

11 

and cosmic rays. Flights over the Missouri River 
were used for this purpose. 

The corrected gross count rates were converted 
, to exposure rates at 1 m altitude. with the factor 

'1024 counts per second (cps) per yR/h obtained 
from calibration data over a Nevada test range. 

5.0 DISCUSSION AND RESULTS 

Analysis of the radiological data taken over the 
area surrounding each of the sites discussed in 
this report indicates that the terrestrial 
Jadioisotopes and associated gamma ray 
exposure rates were consistent with the natural 
background normally found wjtbjn areas having a 
similar geological basis. These background 
exposure rates were in the 8-11 pR/h range, 
including 3. 7 pA/h due to cosmic rays. 
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5.1 Mallinckrodt Nuclear. 

• Frgure 6 presen:s gross count rate isopleths 
superimposed on an aerial photograph of the 
Mallinckrodt Nuclear Maryland Heights 
Facility. The isopleths shown in this figure are 
consistent with the existence of point sources in a 
storage room which has heavily shielded walls at 
the ground level but a lightly shielded roof. Due 
to this difference in shielding the aerially 
determined isopleths are not representative of 
what would be measured on the ground. For this 
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reason, and because conversion factors apply 
only to uniform horizontal distributions at the 
ground level, the letter labels in Figure 6 have not 
been converted to exposure rates at the 1 m level. 

Figure 7 is a background-subtracted energy 
spectrum of the radiation from the area of 
increased activity. Photopeaks observed are 364 
keV and 637 keV from 1311, 740 keV and 780 keV 
from eeMo, and 1.095 MeV and 1.292 MeV from 

. 59Fe. All three of these isotopes are received by 
the Faci)ity for processing. 
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Figure 7. BACKGROUND-SUBTRACTED ENERGY SPECTRUM: MALLINCKRODT NUCLEAR SITE 
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5.2 Latty Avenue an~ Airport 

lrtJurc 8 presents the exposure rate isopleths 
~11pcnmposed on an aenal photograph of the 
srte. Figure 9 is a background-subtracted energy 
~pt!ctrum of the radiatiofl characteristics of both 
areas of increased activity. Radiation from 2148i 
accounts for all the major photopeaks observed. 

This isopleth map (Figure 8) is based on gross 
counts (integral counts in the energy region 
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between .05 MeV and 3 MeV). The factor used to 
convert these counts to the exposure rate at the 1 
m level was determined from measurements at a 
calibration site containing a typical mix of 
naturally occurring radionuclides. Since the 
spectrum shown in Figure 9 is different from a 
typical natural spectrum. the c;cnversion factor 
may be in error. The isopleths. which represent 
ground level exposure rates for distributed 
sources. are consistent with sources whose 
lateral dimensions are a few hundred feet. 
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Figure 9. BACKGROUND·SUBTRACTED ENERGY SPECTRUM: LA TTY AVENUE 

Thrs spectrum ol gamma radiatton was characteflstic olthe areas of increased activity at Latty Avenue and the a" port as 
Jhown in Frgure a 
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both areas of increased activity. Radiation fror 
214Bi accounts for all the major photopeak 
observed. 

Figure tO presents the exposure rate isopleths 
superimposed on an aerial photograph of the 
site. Figure 11 is a background-subtracted 
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I &EPA • POTENTIAL: HAZAROOUS WASTE SITE rEGION riTE NUWBCR 

TENT A TJVE DISPOSITIOH v TT ~nnn 7qqoQqn 
File this form in the reiional Hazardoua Waate Loc File and aubmit • copr to: U.S. EnvironmcllltOtl Protectiolll Aceacy; Site Tr•cldnc 
System:- Hazardous W;aatc EnC':'n::emenr Taak Force (E:N-335); 401 M SL, S\1'; 1i'uhinctoa, DC 20460. 

I. SITE IOEMTIFICATIOH 
A. SIT£ N.._ .. E A. STREET 

I 
. 

tolestlake Landfill 13570 st. Charles Rock Rd. 
C. CITY D. STATE E. ZIP CODE 

Bridg_eton ~- -- 63044 I 
II TE!H A TIVE OISPOSITIOH 

Indicate the recommended action(s) and attcncy(ies) that should be Involved by markl:\~ •x• ln the approoriatc bo:zca. 

ACTION AGENCY I 
RECOMNENOA TION 

N.A.AK•Jt• £1> ... IT.-.TI: 1..oc.-.1.. P"IYAT£ 

... · ..... . . . . - .:;~·- . . 
A. NO AC'!ION_ NEEDED- NO HAZARD . . ·~ .... 

.. ~· .. .. . . _.·:. ~--I . 
B. INVESTIG.-.TIVE ACTIONISI HEEDED (II r••· compl••• Section Ill.) X 

C. REWEOIAI.. ACTION HEECEO (II, ... compl••• Section IV.) I 
ENrOFIC!O:I.IENT ACTIO~ N!:EOEO (II, .. , •P•clly In P•rt £ wheth•r Ill• c .. • •Ill 

O. II• prlmerily m..,•c•d by th• EPA or th• St•t• •nd whet tYJJ• of •n/on:em•nt •ell on 
I• •ntici~•t•d.J ' 

E; RATIONAL.£ FOR OISPOSITION I 
Dioxin has not been discovered at this site in any of the sampling efforts, nor does ther 

I appear to be a problem with any of the 'standard' hazardous wastes. There is strong 

evidence of radioactive components above acceptable limits in the landfill. No ofA-site 

for this migration of these components is apparent. Strategy site is uncertain. lJ I 
F. lloi'JIC.-.TE THE E5TIIoi.O.T!:O OATE OF Flloi.O.L. DISPOSITION G. II'" A CASE OEVELOPWENT PI..AN IS NEC!::SSARY. IHOIC.ATE THE 

(mo •• dey,&. yr.) EST:WATEO O~TE OH WHICH THE PL.AN WILL BE OEI/EL.OPEO 
(no., d•y, .to yr.) 

•. I 
H. PREPARER INFORioiATivH 

1. HAW€ I z. TI:I.I:PHON£ NUWIII:R I J. OAT E (lflo., d•r. • yr.) • 

Steven Kinser 913-236-2856 11-06-85 . I 
I 

Ill. lHVESTlGATIVE ACTIVITY HEEDED 
""A.IOENTIF'Y AOOITIOioiAI.. lloiF'ORWATION loiEEOEO TO ACHIEVE A FINAL. DISPOSITION. 

See Above. . I 
8. PROPOSED INVESTIGATIVE ACTIVITY (Det•ll•d ln/o-•rlon) 

Z.SCHEOUL.EO 3. TO 8!: 
O.ATE OF PERFORMED BY •• t.WETHO:::l J"OR 09TAINING ACTION (f:PA. Con- ESTIWATEO 5. REW.ARI($ 

flEECED AOOITIOHAL. INFO. (ffto,d•r, &. yr) rr•ctor. 5 rare, ere.) WANHOURS 

I 
•· T"PI!: OF' JOTE INSPECTION 

Ill I - - - - - ·- - - - - - - - - - - - - - - - - -
Ul 

I - - - - - - - - - - - - - - - - - ~-U?ERFUNU 
-- -

IJI 
I 

b. TYPE 01r' ... ONITOAI,.C ·,gt_ ·_. 
Ill \W\1 7 

t-- - - - - - - - - - - - - - - - - - - - -- -. "' SlTE LOG 
I 
I C.TYPt;0' SA ... P\.,.IHC v Ill 

~ - - - R-5 N-0' ~E~ tl - - - - - - - - ---
on1~'-l 

-
oe I v/QM I fPA f••~ T}070-4 (10·7?) c~nu"u. On R•"•r•• 

Exhi bi+ ) Lf- G 
WLLFOIA4312- 015- 0172732 



Page l of 2 1 ... 

I 
I 
I 

MISSOURI OEPAR'ntE~T OF ~ATL"RAL RESOLHCCl 
DIVISIO~ OF E:lVIRO:-.":-!E:'IT.U. QU,\LITY 

LABORATORY SE~VICES PROC~~ 

. . 
REPORT OF S.~~PLE k~ALYSIS 

LANDFILL HO:UTORI~C PROJECt 

NA.'IE OF FACILITY ---~M.;;.es;;;..t;;...;;La~k.;;.e..;;.t;;;a;;.;;;n;,;d~~~1l;;;l;._ _________ _ 

I 
WIPLES COLLtC'IED BY Mite r.tnc:oln 

BOTE: 

DATE(S) 10-z-eo 

I 
SAMPLE DESCRIPTIO~ 

DATE COLLECTED 
SAl'fPLE ~tr.·!BER 

I pB Units . 
Specific Cond. (umhos/cm 

@ 250 C) 

~lligra~~ per ·li~er 
BOD 

I COD 
JIH3 as N 

• J1~3+N02 as. N 

l
;"%otal P 

"total Sulfide 
.-roc 

I
Total Cyanide 
Bon-Filterable Residue (SS) 
Filterable Residue (TDS) · 

~kalinity as Caco3 
~~uoride t 
f Chloride :,£0 ~ 
rl_u,lfate 
.rardness as CaC03 (Ca, Mg, Fe, 

Zn, Mn) 
Potassium, Dissolved 

.odium, DJ.ssolved 
~cium, Dissolved 
ltapesiwn, DJ.ssolv~ 

llrosr~ per liter 
.. dmium, Dissolved tO 
.hromium, Dissolved 
Copper, Dissolved i:"'' 111ssol ved , 11>f1/l · J'} ~ 

ad , Dissolved ::" 0 

HanganesP, Dissolved S 0 ~ 

l rcury , Dissolved 
ckel , Dissolved 

in.c", DJ.ssolved , rrq/l 

l seaic, DJ.ssolved _ .. 
lver, Dissolved _. 

· •Quantity not sufficient · · · 
P~D-~tJJ~tt:-tt:_.,,. .\-. ,::_,.:.·.•.·'" 

Well 141 

J.O-l-80 
80-7418 

1.3 
4000 

4i! l2 
l9.6 
0.31 
3.00 
0.07 

~O.l 
63.l 

.:::.O.Ol 
l26 

2744 

690 
0.17 

... 250;.: 
llOO 
1450 

l2.3 
268 
429 

93 

7.2 
~5 

5 
2.08 .. 

670 
QNS~ 

llO 
9.12 
~5 

0.4 

rtell 140 

J.O-l-80 
80-7419 

6.7 
l450 

~ l2 
· ·· · ----,5;8 

, .. 09 
4!. o.os. 

O • .OJ 

~ O.l 
31.6 

4. 0.01 
l62 
839 

Babn F&r.mhouse Well 

J.O-l-80 
80-7420 

6.7 
lOOO 

--·-- · -54 ~-
---- •90.9"1.;. 

0.15 
0.47 

- 0.03 

4!!-0.l 
61.3 

4!. O.Ol 
300 
496 

·500 360 
_Q.19 ---·-----····- 0.62 

7.07 -- ~.o 
177 -- --------44. 
59l 399 

7.6 
~3.8 
l66 

43 

0.6 
4!5 

5 
2.12 

J 

6.9 
6.l 
l22 

23 

D.l 
~5 
~l 

3.13 
2 

lJJ.O 710 
QNS~ QNS• 
~ 20 .t...2o .... 
J.SO 0.05 
~5 4!..5 

~.2 £)lnibi+ 1'14t 0.4 w QtJI DOl 51 
WLLFOIA4312- 015- 0172733 



I Page 2 of 2 

I 
K!SSOURI DEPART:·tE~T OF NAT~\L RESOURCt::i 

DIVISIO~ OF ~\/IRO~l~TAL QUALITY 
LABORATORY SERVICES PROC~~ 

I REPORT OF S~~PLE ~~ALYS!S 
LANDFILL ~IONITORINC PROJ4CT 

. . 

I 
I 

NMIE OF FACILITY West Lake Landfill 

~~LES COLLECTED BY Mjke Lincoln 

NOTE: 

DATE (S) 10-l-80 

I 
SAMPLE DESCRIPTION 

DATE COLL'EC'!EO 
S~tPLE ~"L~·!!ER 

. LH Units 
i§pecific Cond. (umhos/em 

@ 250 ~) 

Jllligrams ~er liter 

.l~~ 
~3 as N 
N03+N02 as. N 

lfot&lP 
~otal Sulfide 
TOC 

l otal Cyanide 
on-Filterable Residue (SS) 

Filterable Residue (TDS) · 

lllkalinity as CaC03 
.luoride 
Chloride 
• ulfate 
IJa~dness as CaC03 (Ca, Mg, Fe, 

Zn, Mn) 

F.tassium , Dissolved 
dium, Dissolved 

alcium, Dissolved . 
!tagnesilJDl, Dissolved I . 

icrogtams per liter 

t dmium, Dlssolved 
romium;Dissolved 

Copper, Dlssolved 
a:on, Dissolved, mg/l 
.ad , Dissolved 

Kang3nese, Dissolved 

l rcury, Dissolved 
ckel , Dissolved 

.Zinc, llissolved, mg/l 

I. senic, Dissolved 
lver, Dissolved 

•Quantity not sufficient 

roz Fish Harket Nell 

lO-l-80 
8D-742l 

6.6 
950 

Shallow Nell I Bob's Auto Parts 

lti-l-80 
10-7422 

' 

6.6 
l900 

... ~ . . . ' .. -···-·--... 
: . .L 12 _________ _-c. 12 

4:3· .12.1 
0.37 0.23 

c::::. 0.05 ..::: 0.05 
0.21 1.43 

...r::::. O.l <~~~~~:.O.l 
.18.0 35.7 

< O.Ol <til!. 0.01 
ll 38 

492 · .918 

396 $80 
0.42 0.22 
· ··7 ;o ·- · -· · .1.12 

63 14 ... 
394 623 

3.8 
.18.4 

.1.10 
29 

0.2 
-c.s 

4 
4 • .18 

2 

290 
QNS• 
~0 
0~02 

-'5 
·0.2 

• 

·.zo.3 
54.5 
.117 

38 

0.7 
4!!.5 

J 
.11.6 
' 7 

790 
QNS• 

.c 20 
.1.39 
-'5 
0.3 

I I 

WLLFOIA4312- 015- 0172734 
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vr 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
.I 
I 
I 
I 

aeport of lladionucUdo ~11)'111 of 
Wator Sample 

Public Water Supply 
U!S. Environmental frotoct,on Asency 

/)Af~ /'ec.e.~tl~~- /1/«l/.f} 

H I ...3, I'd - /4/M./.N 
(MQ.) (Day) (loar) 

Stace._.--"&~t;._ __ _.ztp CocSe k5/ .~-<-

(To be fillod out by laborator)') 
, Dept. of Community Health & Medical ·care 

Lab Running Sample . Environ. Health Laboratories 
Address and City 801 s. Brentw9od Blyd .• Clayton. MO. 63105 
Lab lD No, 00260 Anll)'IC Staff 

Coataminant 
liame 

Gross Beta Particle 
Activity (SOpc./1 

TritiUJD 
Strontium • 90 
Iodine • 131 
Cesium • 134 

Analylil 
aeoult 

/.cfi tfb 
liP• Da7 Yf 
/.zl r I .ro 

I I 

I I 

I 
I 

I 
I 

Analy1118 
ltecbod 

This form must accompany the radionucllde cubitaloer co tho laboratory. the public 
water aupply will be DOtified by the Vater lupplJ f~tld Office, v.s. IrA of the 
results of tho radlonuc114e examiaat,oaa. 

WLLFOIA4312- 015- 0172736 



loporc of 1adlonuclido AnalJill of 
Wacor Samplo 

Public Vater Supply 
u.s. lnvironmontal rrotoc,iOD Aaency 

II~ (to be filled out by public water eupply) 
f)d'L ~ t'. l. 

..,. ,l'i~J- -
11/;z1/P~ 

~"X'i'tf'~ !1,- ~3 4 

I 
rws Hame t& • {/11 Atf1 jl?'s-a;ec~.s 
Addreaa ·A I!!· Be X' t:z '' 
Cl ty re eee.,~~; Sg .v Ct tv 

I 

J)ate /tJ 
f:tMt/"' (MD,) 

,,.,, tftd 

I 3" I J""() f..," /.,,f 
(Day) (Year) 

Zlp Coda ~ 5 /d rl-

I 
I 

(To bo filled out ~y la~~~f~OEJ)community Health & Medical Care 

I 
I 

Lab B.unning Sample: _""':E~nv~ir=-o-n'=='._B_e_a_lt_h-:-:La:-::b~o~ra_t_o_r_ie_s ________ _ 
Address and City 801 s. Brentwood Blvd. 
J.ab ID No, _..,;:C;.:l;,;;ax~t:.;;on-.a., ..;Mo;;;;.:.•..o6;.;~;.;l.-05._ ____ _.Ana1JI'------

Contaminant 
Hame 

. Allalytil 
lilt bod 

II Gross Alpha Particle 
Activity (Spc./1 

I Caadium - 226::> 
ladium • 228 

I 
I 
I 
I 
I 
I 
I 

Gross Beta Particle 
Activity (SOpc ./1 ' 

'TritlWD 
StrontiWD • 90 
Iodine • 131 
Cesium • U4 

I 

) 
I 

I 

I 
I 

Tbil form aauoc acc·oaapany the racUoa~Uclt cubitaloer to the laboratory, the public 
water IUpply vlll be notified by the V•t•f lupplJ ,,,14 Office, v.a. IrA of the 
reaulta of tb• rad1onucli4• examiaac,ooe, 

WLLFOIA4312- 015- 0172737 



I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

; -.:":::1~ 
I ~ ,. •. :~ rsaa~ .<~': .1 , .• 
•' • ·""' I ,• ~ .;. . _. ~ ~: I DEP.\RT~tENT OF NATURAL RESOURC. •. 

SION OF E.'WIROIDtE.'JT,\L QUALITY 
JAN 2 7 LABORATORY SERVICES PROC~t 

J 1981 
:20LJD W 

~-:· ~·'. ~ J1STE .. '"'"'~'t£Nr 
. PJiOGR.tJt 

REPORT OF SA.'tPLE AN.\ViSI S 
LA.'iDFILL ~JONITORING PROJECT 

Page l of 3 

N~lE OF FACILITY West Lakes Landfi.11 

S~lPLES COLLECTED BY Randy Crawford 

NOTE: 

DATE(S) 10-29-80 

S~lPLE DESCRIPTIO~ 

DATE COLLECTED· 
S~IPLE NU~IBER 

pH Units 
Specific Cond. (u~os/cm 

@ .25° C) 

Milligrams per liter 

BOD 
COD 
NH

3 
as N 

N03+N02 as N 
·Total P 
KBAS 
T(Jtal Sulfide 
TOC 
Total Cyanide 
Non-Filterable Residue (SS) 
Filterable Residue (TDS) 
Color 
Alkalinity as CaC03 
Fluoride 
Chloride 
Sulfate 
Hardness as CaC03 (Ca, Mg, Fe, 

Zn, Hn) 
Potassiur.t 
Sodium 
Calciu::t 

Boring IIi 
10-29-80 
80-1l25 

6.6 
500 

16 
64.4 
0.84 
0.54 
0.21 
0.34 

25.8 

No Result* 
No Result* 

<25 

0.42 
6.5 

79 
370 

Slough on B .w. edge (grab) 

10-29-80 
80-1l26 

7.5 
745 

~4 

13.8 
0.04 
0.08 
0.07 

~ 0.04 

~l 

9 
366 

.L 25 

0.36 
s7.e 

56 
244 

90c 
Magnesium 
nunperature 

II Micrograms per liter 
Barium, Dl~solved 
Cadrniu::t, LUssolved I Chromium, Di.ssolved 

600 
0.3 

200 Total 
0.1 Total 

I 
I 
.I 

Copper, Di.ssolved 
Iron, Di.ssolved 
Lead, Dissolved . 
Seleniur., Dissolved 
Mang~n~se, Dissolved 
Mercury, Dissolved 
Nickel 
Zinc, ·Di.ssolved 

- ').rsenic, Dissolved 
Silver, Dissolved 

-No unfiltered sample 
LST'-G~/5-5-80 

2 
3 

150 
2 
2 

1000 
<O.l 

700 
l 

i. 0.2 

tl!.1 Total 
tl!.l Total 
240 Total 

2 Total 
~ 5 Total 

70 Total 
""- O.l 1otal 

14 Total 
.e. 5 Total 

~ 0.1 Total 

WLLFOIA4312- 015- 0172738 



Page 2 of 3 

I 
I 

MISSOURI DEPART}mNT OF NATC~\L RESOURC~
DI\'ISION OF E.t.IVIRONH~AL QUALITY 

LABORATORY SERVICES PROGIW-1 

I 
REPORT OF S&~PLE k~ALYSIS 
~~DFILL MONITORING PROJECT 

I 
I 

N~lE OF FACILITY West Lakes LandfJ.ll 

SA}1PLES COLLECTED BY fMdy Crawford 

NOTE: 

DATE(S) 10-30-80 

I 

SA.~LE DESCRIPTION 

DATE COLLECTED 
S~!PLE NmtBER 

l'H Units 
Specific Cond. (umhos/cm 

@ 25° C) 

·I 
~lligrams per liter 

BOD 

I 
I 
I 
I 
I· 
I 

COD 
NH3 as N 
N03+~o2 as N 

·Total P 
rot:1 Sulfide 
TOC 
Total Cyanide 
Non-Filterable Residue (SS) 
Filterable Residue (TDS) 
Color 
Alkalinity as CaC03 
Fluoride 
Chloride 
Sulfate 
Hardness as CaC03 (Ca, Mg~ Fe, 

Zn, Mn) 
Potassium 
Sodium 
Calcium 
Magnesium 
.!'emperature 

I Micrograms per liter 
Barium 

I 
I 

Cadoiu::'l 
Chromium 
Copper 
Iron 
Lead 
Seleniur.~ 
Manganese 
Mercury 

I 
Nickel 
Zinc ' 

-Arsenic 
Silver 

I LSP-69/5-s-eo 

. 
Bor!.ng 12 

10-30-80 
80-7 27 

7.2 
llOO 

6 
37.8 
0.22 
0.98 
0.37 
0.06 

33.0 

15452 
684 

.L 25 

0.25 
42.1 

159 
. 465 

l2Pc 

100 DJ.ssolved 
l.O Dissolved 

2 DJ.ssolved 
ll DJ.ssolved 

400 Dissolved 
3 Dissolved 
5 Dissolved 

600 DJ.ssolved 
LO.l DJ.ssolved 

1310 Dissolved 
2 Dissolved 

.:-0.2 DJ.ssolved 

Black D!.lllftOnd Lake (grab} 

l0-30-80 
80-7128 

1.5 
4000 

>444 
845 
lOB 

"'0.05 
J.O 

0.07 

302 

24 
2064 
lOOO 

0.54 
355 

29 
118 

l4PC 

300 Total 
0.2 Total 
l2 Total 

l Total 
3200 Total 
..:.l Total 
"5 Total 
500 Total 

,LO.l Total 

238 Total 
5 Total 

LO.l Total 

WLLFOIA4312- 015- 0172739 



Page 3 of 3 

I l-liSSOURI DEPARTilE~T OF NATURAL RESOURC.. 

I 
I 

DIVISION OF ENVIROml£.~TAL QUALITY 
LABORATORY SERVICES PROG~l 

REPORT OF S~IPLE A.~ALYSIS 
1..\!iDFILL HONITORING PROJECT 

N~l£ OF FACILITY West Lake Landtfll 

I 
I 

S~IPLES COLLECTED BY ,andu erawtord 

NOTE: 

DATE(S) 10-30-80 

Sk~LE DESCRIPTION 

DATE COLLECTED 
SA~!PLE NUHBER 

pH Units 

I 
Specific Cond. (u~~os/em 

@ 25° C) 

Mllligraos per liter 

I BOD 
COD 

I 
NH

3 
as N 

N N03+~02 as 
·Total P 
JfBAS 
Total S1.1lfide 

I 'l'OC 
Total Cyanide 
Non-Filterable Residue (SS) 

I 
Filterable Residue (TDS) 
Color 
Alkalinity as CaC03 
Fluoride 

I Chloride 
Sulfate 
Hardness as CaC03 (Ca, 

I. Potassium 
Sodiu!:l 
Calciu::l 

I Magnesium 
ftm.perature 

r crograms per liter 
Bariu~, Dissolved 
Cadmiu~, Dissolved 
Chromi~, Dissolved 

I Copper, Dissolved 
Iron, Di.ssolved 
Lead, Dissolved 

Zn, 

Seleniuc, Dissolved 

I Mang~nese, ~ssolved 
Mercury, Dissolved 
Nicl~el 

l'lg' 
Hn) 

I 
Zinc, ·Dissolved 

.... Arsenic, Dissolved 
Silver, Dissolved 

*Instrument Failure I LSP-6~/S-s-eo 

Fe, 

BorJ.ng li Bori.ng 14 Bor!ng. fJ5 (Along St. Charles 

1Q-30-BO 
Rock Road) 

10-30-BO 10-31-BO 
80-7129 80-7130 80-7l3l 

7.0 6.7 6.7 
1100 1200 

7 17 9 
35.1 42.2 16.9 
O.ll 0.23 0.02 
0.22 0.06 0.36 
0.16 0.06 0.10 
0.07 0.06 0.15 

No Result* No Result* No Result* 

8496 7310 896 
392 2040 120 
~25 4!.25 ~25 

0.32 0.20 0.17 
16.4 10.2 14.3 

78 37 141 
. 585 747 577 

1f'C 1S0c 1SOc 

500 400 200 o.s 1.3 0.9 
5.6 6 4 
ll 7 4 

1200 1000 400 
4 ~2 ~j 3 

1l00 44oS 300 
~ O.l "0.1 ~0.1 

550 198 ··132 
] 2 J:.S 

L 0.2 ~ 0.2 ~ 0.2 

WLLFOIA4312- 015- 0172740 



L\B 0!-:.i\l'U KY S I:J\ v .L •.;!:;:s t' KUtil\A.'1 
Report of S61mple Analysis Smnple No. 83-9803 

I 
~~l'LE DESCRIPTION: 

· Westlake Landfill leachate discharge 
, Ito Fish Pot Creek 

lat~ Collec~ed :. __ 12_-_1_4_-_8_3 _____ _ 

Collected By: Virgil Wi1esner 

-~·ffillation: __ s_L_R_o __ ..._ _____ _ 

Method: 

~A Method No. 624 

I 
llecark.s: 
ILnalyzed 1/5/84. Sample exceeded holdin 

time by 8 days. 

I 
IL -The recovery of a s~ike in the 

sample vas not vfthln the control 
limits. 

~- Not .Analyzed 

NR - No Result - see Remarks 

t -A standard vas not run and a 
measurable {near l>lDL) peak vas not 
.found at the expected retention time t -Tentiltive Icentification has been 
made thr .. a library search. An 
authan d~rd has n t 
The es • is b d on 
rel int I 

l istrib . 
ave Bedan, Waste Manage'ment Program-

Bill ~rice, Public Drinking Water Program 

I 

CAS No. 

107-02-8 
107-1.3-1 
71-43-2 
74-83-9 
75-27-4 

75-25-2 
56-23-5 
108-90-7 
75-00-3 
110-75-8 

67-66-3 
74-87-3 
124-48-1 
75-34-3 
107-06-02 

75-35-4 
540-59-9 
78-87-5 
10061-01-5 
10061-02-6 

100-41-4 
75-D9-2 
79-34-5 
127-18-4 
71-55-6 

79-00-5 
79-01-6 
75-69-4 
108-88-3 
75-D1-4 

Page 

Method 624 
Vobtile Organics 

CO!·!POt~D NA!·~ 

Acrolein 
Aery loni trile 
Benzene 
Bromomethane 
Bromodic:hlorou:e thane 

Bromoform 
Carbon Tetrachloride 
Chlorob euzene 
Clloroe thane 

• 

2-Cllloroethylvinyl ether 

Chloroform 
Chloro1:1e thane 
Dibromcchloro~thane 
1,1-Dichloroethane 
1,2~Dichloroethane 

1,1-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 

Ethylbenzene 
~~thylene chloride 
1,1,2,2-Tetrachloroethane 
Tetradhloroethene 
1,1,1-Tric:hloroethane 

1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Toluene 
Vinyl chloride 

REST...L.'n 
u~/1 

NA 
~A 

26 
<~7 
<3.2 

<Z. a· 
<J,l 
<Z .!i 
"<21 
<8,3 

<Z,2 
<Z4 
<Z .a 

11 
<2,0 

sZ 5I 
5.3 

<] 5 
H~ 

<2 5 

s2 6 
15 

s2 J 
s2 !i 
s3 2 

s3 J 
s3 0 
tl~A 

130 
s2{, 

WLLFOIA4312- 015- 0172741 



I 
I 
I 

L\80&\TOKl S~KV!~~~ ~KU~~~ 
Reporc of Sample Analysis 

CAS No. 

Smr.ple No. 83-9804 

Method 624 
Volatile Organics 

co:~ot~m NM~ 
tu:Su1.1 
u!:!/1 

~~~U: DtSCRIPIIC~: 107-02-8 ·Acrolein N6 

Fish Pot Creek below Sulphur Spring I Road Bridge 1000 £eet ' . 

lat~ Collec:ced :._...;1::.::2:--..:1:...::4_~.:::.8::.3 ------

· wollec:ced By: Virgil Wiesner 

llffillation:_..;S;;.;;L;;.::R.::O--. ________ _ 

rthod: 

EPA Method No. 624 

I 
fecarks: 

Analyzed 1/5/84. No detectable 

l
c:oncami.nation was found. Sample 
exceeded holding time by 8 days. 

L - l'he recovery of a spi.ke in the 
sample was not w!'thin the control 

I limits. 

A - Not Analyzed 

lR - No Result - see Remarks 

ID - A standard was not run and a 
measurable (near ~mL) peak was not 
found at the expected retention tizce L -Tent:ltive Ic!entific:ation has been 
made th ,. a Ubrary search. An 

I 
:md:trd has no 
c:. i~ b d 

107-13-1 
71-43-2 
74-83-9 
75-27-4 

75-25-2 
56-23-5 
108-90-7 
75-00-3 
110-75-8 

67-66-3 
74-87-3 
124-48-1 
75-34-3 
107-06-02 

75-35-4 
540-59-9 
78-87-5 
10061-01-5 
10061-02-6 

100-41-4 
75-D9-2 
79-34-S 
127-18-4 
71-55-6 

79-00-5 
79-01-6 
75-69-4 
108-88-3 
75-Dl-4 

Page 

Aery len! trile t!6 
Benzene <1.8 
Brot:Ome thane <~7 
Bromodichloroe thane <3.2 

Bromoform <2,f! 
Carbon Tetrachloride <J .1 
Chlorobenzene • <2,!! 
Chloroethane <zz 
2-Chloroethylvinyl ether <8,3 

Chloroform <2,2 
Chloror-.e thane <24 
Dibroccchloro~thane <2 .a 
1,1-Dic:hloroethane <2. Q. 
1,2-Dic:hloroethane <2,0 

1,1-Dichloroethene :sZ 9 
trans-1,2-Dichloroethene sJ 2 
1,2-Dichloropropane :sl ~ 
~-1, 3-Di c:hlorop ropene H6 
trans-1,3-Dichloropropene <' 5 

Ethylbenzene sZ fi 
~thylene chloride :Sl ~ 
1,1,2,2-Tetrac:hloroethane :sZ 3 
Tetrachloroethene ' <2 !t 
1,1,1-Tric:hloroethane sJ 2 

1.1,2-Trichloroethane sJ 3 
Trichloroe thene s3 Q 
Tric:hlorofluoromethane :u 
Toluene . :sfi 5 
Vinyl chloride s2l6 

_]_Of -1.._ 

v 
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• MISSOURI DEP.OOMEN'I' OF NATURAL 'RESOURCES(" 

DIVISION OF ENVIRONMENTAL QUALITY 
LABORATORY SERVICES PROGRAM 

REPORT OF S».tPLE ANALYSIS 
LANDFILL MONITORING PROJECT 

~m OF FACILITY Westlakes Landfill 

SAMPLES COLLECTED BY Steve Berendzen DATE(S) 6-16-81 

Page 1 of 1 

Appendix A 

--------
NOTE: Oo~1 a.:~.Js- .. _?3..~~ 

SAMPLE DESCRIPTION Well 034 Well #35 Well #38 

DATE COlLECTED 6-16-81 6-16-81 6-16-81 
S»IPtE 1-l"Ul-IBER 81-7835 81-7836 81-7833 

pH Units 
Specific Cond. (umhos/cm 

@ 25° C) 

MilligTat:lS per liter 

CCD 
NH3 as N 
1\03 + N02 as N 
Total Phosphorus 
Filterable Residue (TDS) 

Fluoride 
Chloride 
Sulfate 
Hardness as CaC03 (Ca,Mg) 

Sodium 
Calcium 
Magnesium 

Mlcrograms per liter 

Arsenic 
Barium 
Boron 
Cadmium 
Chromium 

Cobalt 
Copper 
Iron 
Lead 
Manganese 

Mercury 
Selenium 
Silver 
Zinc 

7.1 

600 

56 
0.12 
0.05 
0.24 
613 

0.1 
44 
90 
430 

16 
99 
44····: --

<5 
100 

<100 
9 

< 20 

< 10 
<5.~-

. 28,000 
<·s--····· 

970 

No result 
·(5 
< 1 

11,000 

7.2 

730 

95 
1.42 

< 0.05 
0.41 
740 

0.5 
43 

<1o 
630 

19 
170 
50 

13 
320 

<100 
8 

<20 

<1o 
<5 

5,500 
·<s 

2000 

No result 
(5 
<1 

4,500 

- 6.5 

62.0 

No result 
0.90 
0.09 
0.42 
602 

0.2 
7.9 
86 
4~ 

12 
120 
44 

<5 
260 
590. 

< 2 
< 20 

(10 
(5 

220 
(5 

430 

No result 
<s 
(1 
<10 

0810 
Well #39 

6-17-81 
81-7834 

6.9 

660 

45 
0.28 
0.05 
0.27 
782 

0.2 
44 
210 
530 

20 
130 
so 

<:5 
120 

< 100 
6 

<20 

< 10 
---s----, 

,16,000 ~ < 5 .... 

670 

Log Er·ror 
<5 
(1 

1,500 
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EXHIBIT 14-I (Interim Report on the Proposed Ground Water Sampling 
Program for the Primary Phase of the Hydrogeologic Investigation, 
West Lake Landfill, st. Louis County, Missouri, October 1985 
prepared by Burns and McDonnell, Kansas City, Missouri) will be 
produced at such time as it is located.by Respondent. 

\J\)Qrr\ 001~1 

E'Khibit IY-I 
I 
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EXHIBIT 14-J. (Hy~ogeologic Investigation - West Lake Landfill 
Preliminary Phase Report, da~ed January 1985 prepared by Burns and 
McDonnell, Kansas City, Missouri} will be produced at such time as 
it is located by Respondent. 

U)Qr\\ 001-1 

E~hibt Jt.t-·:r 
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DUPLICATE 

ST. LOUIS COUNTY 
DEPARTHENT OF COH!·nilHTY HEALTH & MEDICAL CARE 
DIVISION OF EHVIRONHEHTAL HEALTH CARE SERVICES 

AIR POLLUTION CONTROL BRANCH 

June 1, 1976 4276 
Date Nwnber 

0 P E R A T I N G P E R M I T 

This pernit to operate th~ equipnent/process(es) 
described below is grantee to: 

West Lake Quarry 
ilame 

13570 St. Charles Rock Road 
Location of Equipr-ent 

Such operation to be pursuant to the conditions set 
out in Operat~ng Pemit Application No. : ___ 43;;;..;5'--7'------

Eguioment/Process(es) 

#1 Asphalt Batching Plant 

Cyclone Collector 

Model: 270 & 370 

99.8% Efficiency 

Stack/Vent Identification 

(This Pernit to be visibly affLxed or placed in . 
accordance with Section 612.120 St. Louis County Air 
Pollution Control Code.) Ten Dollar ($10.00) fee paid. 

WQJVl ODI ~ 
EX"hi~,·t J1-A ·1 

WLLFOIA4312- 015- 0172746 



I 
I 
I 
I 
I. 

I 
I 
I 
I 
I 
I 
·I 

I 
I 
I 
I 
I 
I 
I 

--------

ST. LOUIS COUNTY 
DEPARTHENT OF COM11UNITY HEALTH & HEDICAL CARE 
DIVISION OF ENVIRONHEHTAL HEALTH CARE SERVICES 

AIR POLLUTION CONTROL BRANCH 

August 7, 1979 04550 
Date Number 

0 P E R A T I N G P E R M I T 

This pennit to operate th~ equipment/process(es) 
described below is granted to: 

Westlake Quarry & Material 
Name 

St. Charles Rock Road & Taussig Road 
Location of Equipment 

Such operation to be pursuant to the conditions set 
out in Operating Permit Application No.: 2691 

Eguipment/Process(es) 

Dust Suppression System 

Make: Johnson-March 

600 tons/hour 

Stack/Vent Identification 

N A 

(This Permit to be visibly affixei:l or placed in 
ncconl:.1!!CC \~ith Section 61?.120 .St. Loui~ County !11r 
rollution Control Code.) Ten Dollar ($10.00) fee paiJ. 

WQM OOlq 
EXhibi-t 11-8 

' 
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ST. LOUIS COUNTY 
DEPARTMENT OF COMMUNITY HEALTH & MEDICAL CARE 
DIVISION OF ENVIRONMENTAL HEALTH CARE SERVICES 

AIR POLLUTION CONTROL SECTION 

August 10, 1987 005:363 
Date Number 

OPERATING PERMIT 

This permit to operate the equipment/process(es) described 
below is granted to: 

West Lake Quarry 
Name 

13500 St. CHarles Rock Rd. 
Location of Equipment 

Such operation to be pursuant to the conditions set out in 
Operating Permit Application No. ___ 6:::..;8::.:8::..:7 _______ _ 

Equipment/Process(es) -------------------------
Mineral Storage Silo 

Asphalt Plant #1 

Baghouse-400 SCFM 

Enforceable Permit Conditions 
-------------------~----

(This permit to be visibly affix or placed in accordance 
with Section 612.120 St. Louis County Air Pollution Con-
trol Code. ) Fee paid $. ___ _ 

( 

OOZ-0 

J1-c_ 
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STATE OF MISSOURI 

DEPARTMENT OF NATIJRAL RESOURCES 
MISSOURI CLEAN WATER COM..\1ISSION 

AUTHORIZATION TO DISCHARGE 
UNDER THE NATIONAL POLLUTANT DISCHARGE 

ELIMINATION SYSTEM 

In compliance with the Federal Water Pollution Control Act, Public Law 92-500, 92nd Congress, (hereinafter, the 
Act) as amended, and the Missouri Clean Water Law, (Chapter 644 R.S. Mo. Cum. Supp. I9SG, hereinafter, the Law). 

Permit No. M0-0108634 Applicant No. M0-0108634 

OV~-ner: West Lake Quarry and Material Company 

Owner'sAddress: 12976 St. Charles Rock Road, Bridgeton, Missouri 63044 

Faciliry Name: West Lake Quarry and Material Company 

Facility Address: 13570 St. Charles Rock Road, Bridgeton, Missouri 63044 

Legal Description: U.S. Survey 131, ( NW 1/4, SW 1/4, SE 1/4, Sec. 31 projected), T46N, 
RSE, St. Louis County 

Recei\ing Stream & BJ.Sin: Unnamed tributary to Missouri River 
(10300200-04-00) (Missouri River and Eastern Tributaries Basin) 
is Juthorizet.l to Ji~·:::uge !rom the fJcility described herein. in :.~ccordJnce with the effluent limitJtions :.1nd 
monitoring requireml.':;ts :.1s set forth herein: 

FACILIIT DESCRlPTION 
Outfall #001 - L~~estone Quarry 

Storm water runoff. 
Design flow is 700 gallons per minute/occurrence. 

This permit only authorizes wastewater discharges under the Natio 
does nor apply to lHher rc::gulated areas. This permit may be appeale 
Law. 

December 30. 1988 
!Jfcctin- D:ue 

October 31, 1993 

MO 790-00~ 1 15·87) 

WLLFOIA4312- 015- 0172749 



PERMIT NUMBER M0-0108634 I A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS 
~AGENUMBER 2 of 3 

I 
I 
I 
I 
I 
I 
I 
I 
I 
·I 
I 
I 
I 
I 
I 
I 
I 
I 

The permittee is authorized to discharge from outfall(s) with serial number(s) as specified in the application for this permit. The final 

effluent limitations shall become effective upon issuance and remain in 

effect until expiration of the permit. Such discharges shall be controlled, limited, and monitored by the permittee as specified below: 

OUTFALL NUMBER 
AND EFFLUENT 
PARAMETER(S) 

Outfall #001 

Flow-m3 /Day 

Settleable Solids 

UNITS 

MGD 

ml/1/hr 

Non-Filterable Resi~ue mg/1 
(Total Suspended So ids) 

pH - Units su 

* Monitoring requi ement onl~. 

FINAL EFFLUENT LIMITATIONS 

DAILY 
MAXIMUM 

1.0 

45 

** 

WEEKLY 
AVERAGE 

MONTliLY 
AVERAGE 

* 

30 

** 

MONITORING REQUIREMENTS 

MEASUREMENT 
FREQUENCY 

each occurrence 

once/each 
occurrence 

once/each 
occurrence 

once/each 
occurrence 

SAMPLE 
T'fPE 

estimate 
of total 

grab 

grab 

grab 

**pH is measured i~ pH units and is not to be avera<ed." 
of 6.0-9.0. 

The pH is limited to the range 

MONITORING REPORTS SHALL SE SUBMITIED quarterlY ; THE FIRST REPORT IS DUE __ 4;_-...:;::·L=-!:S·...;;...=.!:SY _____ _ 

THERE SHALL BE NO DISCHARGE OF FLOATING SOLIDS OR VISIBLE FOAM IN OTHER THAN TRACE AMOUNTS. 

B. STANDARD CONDITIONS 
IN ADDITION TO SPECIFIED CONDITIONS STATED HEREIN. THIS PERMIT IS SUBJECT TO THE ATTACHED -~Pa~r...bt'-"'I...._ _____ _ 
STANDARD CONDITIONS DATED October 1 19 .Jill.. AND HEREBY INCORPORATED .AS THOUGH 

FULLY SET FORTH HEREIN. 

loiO 780·0:>10 147) 
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Page 3 of 3 
Permit No. M0-0108634 

SPECIAL CONDITIONS 

Within one year of the issuance date of this permit, the permittee shall submit a 
completed ewe 105 Form c. All required analytical results shall be submitted. 

This permit may be modified, or alternatively, revoked and reissued, to comply with 
any applicable effluent standard or limitation issued or approved under Sections 
301(b}(2) (C), and (D), 304(b)(2) and 307(a)(2) of the Clean Water Act, if the 
effluent standard or limitation so issued or approved: 

(a) Contains different conditions or is otherwise more stringent than any effluent 
limitation in the permit; or 

(b) Controls any pollutant not limited in the permit. 

The permit as modified or reissued under this paragraph shall also contain any other 
requirements of the Act then applicable. 

Permittee shall insure that leachate and storm water runoff frorr1 the adjacent 
Laidlaw, Inc. Landfill shall not be discharged through Outfall #001. 

WLLFOIA4312- 015- 0172751 
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EXHIBITS 19-A THROUGH 19-WWW 

MINUTES OF CORPORATE DIRECTORS 1 MEETINGS 

Produced simultaneous with, and attached separately to, the 
104(e) Response of West Lake Quarry and Material Company are copies 
of minutes of corporate directors' meetings. Respondent hereby 
asserts a confidentiality claim with respect to these minutes, 
pursuant to §§104(e)(7)(E) and (F) of CERCLA, 42 u.s.c. 
§§9604(e)(7)(E) and (F), Section 3007(b) of RCRA, 42 u.s.c. 
§6927(b), and 40 C.F.R. 2.203(b). Following is a listing of all 
the minutes, together with the dates covered by each, respectively. 

18-A: 

19-B: 

19-C: 

19-D: 

19-E: 

19-F: 

19-G: 

19-H: 

19-I: 

19-J: 

19-K: 

19-L: 

19-M: 

Minutes of Special Meeting of Directors of West Lake 
Quarry and Material Company, August 1, 1966 

Minutes of Special Joint Meeting of The Board of 
Directors and Shareholders of West Lake Quarry and 
Material Company, June 30, 1971 

Minutes of Special Meeting of Board of Directors of West 
·Lake Quarry and Material Company, Inc., July 1, 1972 

Minutes of Special Meeting of Board of Directors of West 
Lake Quarry and Material Company, Inc., December 28, 1972 

Minutes of Special Meeting of Board of Directors of West 
Lake Quarry and Material Company, Inc., May 1, 1974 

Minutes of Special Meeting of Board of Directors of West 
Lake Quarry and Material Company, Inc., March 18, 1975 

Minutes of Special Meeting of Board of Directors of West 
Lake Quarry and Material Company, Inc., March 16, 1976 

Minutes of Special Meeting of Board of Directors of West 
Lake Quarry and Material Company, Inc., March 15, 1977 

Minutes of Special Meeting of Board of Directors of West 
Lake Quarry and Material Company, Inc. , September 14, 
1977 ' 

Minutes, Monthly Meeting of The Board of ·Directors of 
·westlake Quarry and Material company, January 28, 1986 

Minutes, Monthly Meeting of the Board of Directors of 
Westlake Quarry and Material Company, March 25, 1986 

Minutes, Monthly Meeting of the Board of Directors of 
Westlake Quarry and Material Company, April 29, 1986 

Minutes, Monthly Meeting of the Board of Directors of 
Westlake Quarry and Material Company, June 24, 1986 

WLLFOIA4312- 015- 0172752 
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I 19-N: Minutes, Monthly Meeting of the Board of Directors of 

Westlake Quarry and Material Company, July 29, 1986 

.I 
19-0: Minutes, Monthly Meeting of the Board of Directors of 

Westlake Quarry and Material Company, August 26, 1986 

19-P: Minutes, Monthly Meeting of the Board of Directors of 

I Westlake Quarry and Material Company, September 23, 1986 

19-Q: Minutes, Monthly Meeting of the Board of Directors of 

.I Westlake Quarry and Material Company, October 28, 1986 

19-R: Minutes, Monthly Meeting of the Board of Directors of 
Westlake Quarry and Material Company, November 25, 1986 

I 19-S: Minutes, Monthly Meeting of the Board of Directors of 
Westlake Quarry and Material Company, January 27, 1987 

I 19-T: Minutes, Monthly Meeting of the Board of Directors of 
Westlake Quarry and Material Company, February 24, 1987 

I 19-U: Minutes, Monthly Meeting of the Board of Directors of 
Westlake Quarry and Material Company, March 26, 1987 

I 19-V: Minutes, Monthly Meeting of the Board of Directors of 
Westlake Quarry and Material Company, April 30, 1987 ,, 19-W: Minutes, Monthly Meeting of the Board of Directors of 
Westlake Quarry and Material Company, June 2, 1987 

19-X: Minutes, Monthly Meeting of the Board of Directors of 

I Westlake Quarry and Material Company, June 30, 1987 

19-Y: Minutes, Monthly Meeting of the Board of Directors of 

I 
Westlake Quarry and Material Company, August 5, 1987 

19-Z: ·Minutes, Monthly Meeting of the Board of Directors of 

I 
Westlake Quarry and Material Company, September 4, 1987 

19-AA: Minutes, Monthly Meeting of the Board of Directors of 
Westlake Quarry and Material company, October 2, 1987 

I 19-BB: Minutes, Monthly Meeting of the Board of Directors of 
Westlake Quarry and Material Company, October 2, 1987 

I 19-CC: Minutes, Monthly Meeting of the Board of Directors of 
Westlake Quarry and Material Company, November 24, 1987 

I 19-DD: Minutes, Monthly Meeting of the Board of Directors of 
Westlake Quarry and Material Company, December 30, 1987 

I 19-EE: Minutes, Monthly Meeting of the Board of Directors of 
West Lake Quarry and Material Company, January 28, 1988 

I 
.I 

: 
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19-FF: 

19-GG: 

19-HH: 

19-rr: 

19-JJ: 

19-KK: 

19-LL: 

19-MM: 

19-NN: 

19-00: 

19-PP: 

19-QQ: 

19-RR: 

19-SS: 

19-TT: 

19-UU: 

19-VV: 

Minutes, Monthly Meeting of the Board of Directors of 
West Lake Quarry and Material Company, March 4, 1988 

Unanimous Consent of Directors of West Lake Quarry and 
Material Company in Lieu of Annual Meeting of Board of 
Directors, March 16, 1988 

Minutes, Monthly Meeting of the Board of Directors of 
·west Lake Companies, April 8, 1988 

Minutes, Monthly Meeting of the Board of Directors of The 
West Lake Companies, April 28, 1988 

Minutes, Monthly Meeting of the Board of Directors of The 
West Lake Companies, June 2, 1988 

Minutes, Monthly Meeting of the Board of Directors of The 
West Lake Companies, July 8, 1988 

Minutes, Monthly Meeting of the Board of Directors of The 
West Lake Companies, August 19, 1988 

Minutes, Monthly Meeting of the Board of Directors of The 
West Lake Companies, September 29, 1988 

Minutes, Monthly Meeting of the Board of Directors of The 
West Lake Companies, November 4, 1988 

Minutes, Monthly Meeting of the Board of Directors of The 
West Lake Companies, November 17, 1988 

Minutes, Monthly Meeting of the Board of Directors of The 
West Lake Companies, December 21, 1988 

Minutes, Monthly Meeting of the Board of Directors of The 
West Lake Companies, February 6, 1989 

Minutes, Monthly Meeting of the Board of Directors of The 
West Lake Companies, February 22, 1989 

Minutes, Monthly Meeting of the Board of Directors of The 
West Lake Companies, March 22, 1989 

Minutes, Monthly Meeting of the Board of Directors of The 
West Lake Companies, April 26, 1989 

Statement of Unanimous Written Consent of Directors of 
West Lake Quarry and Material Company in Lieu of Meeting 
of Board of Directors, May 25, 1989 

Minutes, Monthly Meeting of the Board of Directors of The 
West Lake Companies, May 30, 1989 

WLLFOIA4312- 015- 0172754 



I 
I 
I 
I 
;I 

I 
·I 
I 
I 
I 
I 
I 
I 
·I 
:I 
I 
I 
I 
:I 

19-WW: 

19-XX: 

19-YY: 

19-ZZ: 

19-AAA: 

19-BBB: 

19-CCC: 

19-DDD: 

19-EEE: 

19-FFF: 

19-GGG: 

19-HHH: 

19-III: 

19-JJJ: 

19-KKK: 

19-LLL: 

19-MMM: 

19-NNN: 

Minutes, Monthly Meeting of the Board of Directors of The 
West Lake Companies, June 23, 1989 

Minutes, Monthly Meeting of the Board of Directors of The 
West Lake Companies, July 26, 1989 

Minutes, Monthly Meeting of the Board of Directors of The 
West Lake Companies, September 8, 1989 

Minutes, Monthly Meeting of the Board of Directors of The 
West Lake Companies, September 22, 1989 

Minutes, Monthly Meeting of the Board of Directors of The 
West Lake Companies, October 25, 1989 

Minutes, Monthly Meeting of the Board of Directors of The 
West Lake Companies, December 8, 1989 

Minutes, Monthly Meeting of the Board of Directors of The 
West Lake Companies, January 2, 1990 

Minutes, Monthly Meeting of the Board of Directors of The 
West Lake Companies, January 25, 1990 

. Minutes, Monthly Meeting of the Board of Directors of The 
West Lake Companies, February 28, 1990 

Minutes, Monthly Meeting of the Board of Directors of The 
West Lake Companies, March 28, 1990 

Minutes, Monthly Meeting of the Board of Directors of The 
West Lake Companies, April 20, 1990 

Minutes, Monthly Meeting of the Board of Directors of The 
West Lake Companies, May 29, 1990 

Minutes, Monthly Meeting of the Board of Directors of The 
West Lake Companies, June 29, 1990 

Minutes, Monthly Meeting of the Board of Directors of The 
West Lake Companies, August 14, 1990 

Minutes, Monthly Meeting of the Board of Directors of The 
West Lake Companies, September 24, 1990 · 

Minutes, Special Meeting of the Board of Directors of The 
West Lake Companies, October 19, 1990 

Minutes 1 Monthly Meeting of the Board of Directors of The 
West Lake Companies, October 31, 1990 

Minutes 1 Monthly Meeting of the Board of Directors of The 
West Lake Companies, November 28, 1990 
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19-000: 

19-PPP: 

19-QQQ: 

19-RRR: 

19-SSS: 

19-TTT: 

19-UUU: 

19-VVV: 

19-WWW: 

Minutes, Monthly Meeting of the Board of Directors of The 
West Lake Companies, December 20, 1990 

Minutes, Monthly Meeting of the Board of Directors of The 
West Lake Companies, January 31, 1991 

Certified Copy of Corporate Resolution of West Lake 
Quarry and Material Company, February 28, 1991 

Minutes, Monthly Meeting of the Board of Directors of The 
West Lake Companies, March 6, 1991 

Minutes, Monthly Meeting of the Board of Directors of The 
West Lake Companies, March 27, 1991 

Minutes, Special Meeting of the Board of Directors of The 
West Lake Companies, April 22, 1991 

.Minutes, Special Meeting of the Board of Directors of The 
West Lake Companies, April 23, 1991 

Certified Copy of Corporate Resolution of West Lake 
Quarry and Material Company, April 30, 1991 

Minutes, Monthly Meeting of the Board of Directors of The 
West Lake Companies, June 5, 1991 
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PHASE n INVESTIGATION FINAL REPORT 

U.S. REAL ESTATE DIVISION 
FORD FINANCIAL SERVICES 

EARTH CITY, 1\fiSSOURI 

8 DAMES & MOORE 
D&M Job No. 19943-002-045 

: June 26, 1990 

vJLQ_ aR3 
£xhib1T 40-A 
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11701 BOllMAN DRIVE, SUITE 3<f0. ST. LOUIS, MISSOURI 63146 
(31 .. ) 993-4.599 J:AX NO. (31 .. ) 993-4895 

Mr. John Basilico 
United States Real Estate 
Ford Financial Group 
13517 Lake Front Drive 
Earth City, MO 63045-1414· 

June 14, 1990 

RE: Plllase U Site Investigation 
Earth City Property Adjacent to West Lake Landfill 
Dames & Moore Job No.: 19943:002-045 

Dear Mr. Basilico: 

Enclosed for your information are two (2) copies of the Phase n Site Investigation final 
report for the above referenced property. 

Should you have any questions or wish to discuss this report in any way, please do not 
hesitate to contact Ms. Linda Black or myself. 

gfvlken 
Enclosure 

Very truly yours, 

DAMES &. MOORE 
A Professional Umited Partnership 

RJ' 
F.~ 
er (Ltd.) 

Managing Principal 
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U.S. REAL ESTATE DIVISION 
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1.0 INTRODUCTION 

In April, 1990, Ford Financial Services Group, U.S. Real Estate authorized Dames & 
Moore to proceed with a Phase ll Site Investigation to further document pre-transaction 
conditions at property adjacent to a proposed National Priorities List (NPL) site. This report 
presents a summary of the field techniques employed during this investigation and conclusions 
based upon analytical results from collected samples. 

1.1 Executive Summary 

The Phase ll Site Investigation involved a more in-depth investigation of organic, 
inorganic, and radiological contamination of the Ford Property that is believed to be related to 
the adjacent West Lake Landfill. Upon review and evaluation of all information obtained from 
this investigation, several concluding remarks can be made which best summarize this effort. 

First, the gamma radiation survey conducted on surface soils in areas north and west of 
the West Lake Landfill (i.e., areas which receive a large amount of surface runoff from the 
landfill) indicated that there is no significant surface radiological contamination present. 
Radiological contamination ·present within the landfill, therefore, does not appear to have 
contributed any significant contamination due to surface runoff to the 23 acres surveyed. 

Second, in addition to the surface soil survey just described which required the use of 
a direct-reading meter, surface soil samples where also collected from 0-12 inches in depth from 
property locations adjacent to the landfill and submitted for more in depth chemical and 
radiological analysis. Soil samples were collected in locations where contamination was 
suspected from the Phase I effort and in locations where contamination might reasonably be 
expected. Although very low levels (parts per billion) of organic contamination were provided 
in the analytical report for the two soil sample composites, these values were actually below the 
analytical limit of detection and are, consequently, not significant. Of all the soil samples 
collected (a total of 20), only the samples collected from the two (2) locations where radiological 
contamination had been indicated from the Phase I investigation had radiological contamination 
(i.e., the biased samples). No further surface radiological contamination beyond these biased 
locations is evident based upon this information and the gamma radiation survey. 

Third, sediment/soil samples were collected and analyzed from four (4) locations where 
chemical or radiological contamination might reasonably be expected to have migrated from the 
landfill via surface water. As with the soil samples, only low level organic chemical 
contamination was indicated which is likewise believed to be attributed to the sampling technique 
and not to actual soil contamination. Radiological contamination is also not evident in these 
samples. · 
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Fourth, subsurface soil conditions were also surveyed radiologically down to groundwater 
in several locations to the north and west of the landfill. Gamma radiation and volatile organics 
were measured in soil borings down to groundwater using a GM-type survey meter and a 
photoio~tion detector, respec~vely. Neither radiological contamination nor chemical 
contaminaoon of any type was eVldent. 

Fifth, groundwater was sampled and analyzed chemically and radiologically by installing 
monitoring wells in the same soil borings that were mentioned previously. Lo~ level (part per 
billion) concentrations of some organic chemicals were detected in several of the groundwater 
samples. Several of these, however, are believed to be attributable to background contamination 
from the laboratory, and as such, do not represent a significant environmental concern. Two 
semi-volatile BNAs (chrysene and Bis (2-ethylhexyl)phthalate) were, however, also detected in 
very low levels (1-27 ppb) in four (4) of the well samples. Other chemical contaminants tested 
for in the groundwater (i.e., metals, cyanide) were not present in sufficient concentration to 
represent a significant environmental concern. Although radiologically speaking there wc:re 
conflicting results from the two laboratories used, there does not in any case appear to be 
significant groundwater contamination. The one parameter that was tested and found to be 
somewhat elevated in some of the water samples (gross alpha) is of secondary importance since 
the sum of the individual components that typically comprise this parameter failed to confirm 
the gross alpha totals. 

With the exception of two (2) biased locations adjacent to the West Lake Landfill where 
radiological contamination is evident (Bl and B2), it is unlikely that the results provided from 
this investigation can be interpreted as evidence that the radioactive material resident in the West 
Lake Landfill has migrated to Earth City property. 

1.2 Project History Summan: 

In December, 1989, Ford retained Dames & Moore to prepare an assessment of the 
radiologic conditions at their properties in Earth City, Missouri, as part of a pre-divestiture due 
diligence effort. The scope of the Phase I effort was primarily to respond to concerns raised by 
the proximity of the West Lake Landfill, located immediately to the east of the property under 
review (Figure 1). On October 23, 1989, the landfill was proposed for addition to the National 
Priorities List under CERCLA, due to improper acceptance during the early 1970's of radiologic 
materials primarily from the Department of Energy's Latty Avenue operations. 

Upon completion of a review of available information, and a limited sampling effort, 
Dames & Moore concluded that the data suggests that significant off-site migration of radioactive 
contaminants from the landfill via groundwater has not occurred. However, it was 
recommended that surface contamination attributable to landfill runoff be further characterized. 
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nus Phase n Investigation has been developed to document more extensively field 
conditions by means of additional soil and water sampling for an expanded set of parameters, 
believed to be more representative of potential landfill contents. 

1.3 Scqpe of Work Summey 

The services performed during this Phase ll investigation included the following five 
elements: 

0 OverJand Gamma Survey - Gamma radiation levels were measured at on1e 
centimeter and one (1) meter above the ground surface to ascertain whether 
additional areas of surface radioactive contamination exist; 

o Surface SoU Sampling - Discrete and composite soil samples were collected in 
the two known "hot spots", in random areas, and in one background location; 

o Sediment Sampling - Discrete sediment samples were collected from drainage 
areas likely to be influenced by runoff from the landfill; 

o Soil Borings/Downhole Gamma Logging - Seven soil borings were advanced to 
15-25 feet depths. Cuttings were screened for organic vapors and for radiation 
levels. Gamma radiation levels were also measured and recorded inside the 
borehole, advancing in six-inch increments to the water table; and 

o Groundwater Sampling - Monitoring wells were installed at each of the borings. 
Samples were collected for laboratory analysis for organic, inorganic, and 
radiologic parameters. 

2.0 QVERLAND GAMMA SURVEY 

Between April9 and 13, 1990, Dames & Moore personnel conducted an overland gamma 
radiation survey of 23 acres adjacent to the landfill which had not previously been surveyed. 
These measurements would indicate areas, if any, where radiation levels were elevated above 
ambient background. 
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2.1 Field Investi&ation 

The overland gamma survey covered the areas shown on Figure 2. The area to the north 
of the landfill, and to a lesser extent, along Old St. Charles Rock Road were surveyed to assess 
potential migration of radiologic materials via surface routes. Areas adjacent to the recently 
excavated drainage ditch/lake were surveyed to assess the levels of radiation in the material 
dredged from the ditch, which may have intercepted potentially contaminated groundwater. 

The gamma radiation survey was set up using a 10 x 10 meter survey grid to maintain 
reproducibility and accuracy. Each section was first marked with stakes, using the S66 48'41" 
E line, road co6rdinates, and chain-link fence which delineates the landfill, as the three primary 
reference lines. Section grid lines were established 90 degrees from the reference lines at 10 
meter intervals. Three grids were established - the largest encompassed the area north of the 
landfill and covered approximately eight (8) acres. The second was established to the west of 
Old St. Charles Rock Road in an area of disturbed soils recently excavated from a nearby 
drainage ditch/lake. The third was also established west of Old St. Charles Rock Road and 
paralleled nearly the entire Ford/West Lake common boundary over an area of soils excavated 
from the nearby drainage ditch/lake. 

Two calibrated Bicron microrem radiation survey meters were used for radiation level 
measurements at each intersection of the grid at one centimeter and one meter above the ground 
surface. These instruments use a tissue-equivalent plastic scintillator as the detection medium 
to provide accurate dose rate information relative to biologic tissue. An instrument operability 
check, which included a battery, background and source check was performed daily prior to use 
and several times during use, to assure property instrument operation while performing the 
survey. Both survey instruments were calibrated by the manufacturer and certificates of 
calibration are attached as Appendix A. 

2.2 Investi&ation Results 

Gamma radiation levels measured during the survey of the property are tabulated in Table 
1. A map of the grid points is attached as Figure 3. Background radiation measurements were 
recorded from several areas off-site and in ambient areas located on-site. The average 
background dose rate for the two instruments in these areas ranged from three (3) to six (6) 
microrem per hour which corresponds with levels identified by ORNL in a study titled "State 
Background Radiation Levels 1975-1979" (report fiM-7343) which gives levels for the East St. 
Louis area of between four (4) and eight(8) microrem per hour. All measurements made on the 
property represented actual instrument readings without background data subtraction. Raw data 
tabulated in Table 1, represent readings obtained at each survey point one meter and one 
centimeter above ground surface. The primary reference point for each grid is indicated on 
Table 1 and the site map (Figure 3) as point 0,0. All tables give the survey point locations 
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. based on their position relative to the reference point within the data matrix. 

·. :/3S2/·r · .·. The u.s. Environmental Protection Agency guidelines for site cleanup and management 
· '" \ _. of residual uranium and thorium (40 CFR 192, Subparts B & E) require that the exposure ratf~ 

·-· measured at a distance of one meter above the ground surface be less than 20 microrems per 
·· : hour above background. In the case of the present survey, results did not exceed twice the 

measured background rate in any of the areas surveyed. 

Contaminants located within the West Lake Landfill did not appear to influence the 
surface gamma radiation readings over the 23 acres surveyed. Although sonie fluctuations were 
present in the data, elevated gamma radiation readings within three times the average 
background measurement are not considered to be of consequence unless a systematic incr~~ 
is noted. Site-wide trends were not readily apparent from the collected data. 

3.0 SOIL SAMPLING 

Surface· soil samples were collected at several locations to characterize existing soil 
conditions in areas of the site adjacent to the landfill where contamination is suspected, and 
where contamination might reasonably be expected. 

3.1 Field Investi&ation 

Two composite soil samples (COMP-1 and COMP-2) were collected from the areas 
indicated on Figure 4 (shown as Cl and C2). It is believed that the soils dredged from the ditch 
along Old St. Charles Rock Road has been spread over these areas. These soils were therefore 
sampled to indicate whether any contaminants may have settled out from surface waters carried 
in the ditch. Each samples was collected from six points in the area shown, and submitted for 
analysis for total petroleum hydrocarbons (TPH), semi-volatiles, pesticides, PCBs, herbicides, 
metals, and cyanide, as well as radiological parameters. 

Six unbiased soil samples (UB1-UB6) were collected at the locations shown on Figure 
4. These areas were distributed along the general perimeter of the landfill to provide 
information regarding existing soil conditions. Each sample was collected at 0-6 inch depths and 
submitted for radiological analysis. 

Biased soil samples were collected at two locations (Bl and B2) as shown on figure 4, 
which were identified during Phase I as having elevated gamma radiation levels. Samples BlA, 
BIB, B2A, and B2B were collected at 0-6 inch depths. Samples BlC and B2C were collected 
at 6-12 inch depths. All six samples were analyzed for several radiological parameters. 

5 

D&M Job No. 19943-002-045 
June 14, 1990 

WLLFOIA4312- 015- 0172766 



,:·i-·.: .. ·. ··. 
:.·_::~)_-:: >.··_: 

samples were collected manually using either a stainless steel trowel or a stainless steel 
hand auger. Sampling equipment was decontaminated with Alconox detergent wash and a 
distilled water rinse between each sample. 

Samples requiring radiological analysis were placed in plastic bags provided by the 
laboratory. Organic and inorganic samples were placed in jars provided by the laboratory (fabl1: 
2). Organic and inorganic samples were placed in an iced cooler. All samples were shipped 
to the respective laboratories via overnight delivery accompanied by Dames & Moore chain-of~ 
custody records (Appendix B). 

3.2 Inyesti&ation Results 

A summary of organic and inorganic data is presented in Table 3. For nearly all 
parameters, there are no indications that samples COMPl and COMP2 vary significantly from 
the background sample BKG. 

Exceptions of note are the results of analyses for semi-volatile compounds. No semi
volatiles are indicated in the background sample, however, two compounds were detected in 
COMPl and six compounds were detected in COMP 2. The semi-volatile compounds detected 
in the composite samples have been attributed to the sampling technique, which involved mixing 
the composite inside a plastic zip-lock bag. The background sample was collected directly into 
sample jars without contact with a bag. 

A summary of the radiological data for soil samples is presented in Tables 4A, 4B, 4C, 
and 4D. All values are reported in units of picocuries per gram of sample plus or minus the 
error associated with the analysis at a 95 percent confidence level(± 2 sigma). All soil samples 
were analyzed for gross alpha and gross beta content and the specific nuclides uranium-234, 
2351236, 238; thorium-230,232; potassium-40; cesium-137 and radium-226, 228. Values 
reported as less than (<)a specific value, are considered below the analytical instrument's lower 
limit of detection. Table 4A shows that the analytical results reported for unbiased samples UBI 
through UB6 are indistinguishable from the background Sample collected at the same depth as 
well as background samples analyzed for the Phase I investigation. Biased samples collected in 
the two areas identified as above background in the Phase I investigation, show, as expected, 
elevated gross alpha and gross beta. 

For area 1 (Table 4B) gross alpha and gross beta for biased samples are elevated by 
factors of 55 and 10.6 respectively, while for Area 2 (Table 4C) levels are elevated by factors 
of 200 and 31, respectively. Similarly, elevated levels of uranium-234 and 238 are reported at 
6.5 and 6 times background (Table 4B) and factors of 13.3 and 8.1, respectively (Table 4C). 
Thoriurn-230 values in sample B1A and BIB average over 400 times background, while B2A 
and B2B average over 900 times background. Thorium-232 however averaged only 3 times and 
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6 times background for areas 1 and 2, respectively. Ra-226 concentrations in the biased soil 
samples analyzed from areas 1 and 2 averaged 31 and 34 times background respectively. The 
above results refer only to the data reported for the 0-6• sample depth. The reported 
concentrations for the above mentioned nuclides in the 6-12• depth are equally elevated for th1: 
area 1 sample but are somewhat lower for the area 2 sample. 

Composite soil sample results reported in Table 4D are indistinguishable frorn 
background. 

4.0 SEDII\1ENT SAMPLING 

Sediment samples were collected at four locations at the site to characterize existing 
conditions in areas where contamination might reasonably be expected to have migrated via 
surface water. 

4.1 Field Investi~ation 

Four sediment samples (Sl-S4) were collected at the locations shown on Figure 5. 
Samples S 1 and S2 were collected from the bottom of the drainage ditch which runs along Old 
St. Charles Rock Road. These samples were analyZed for several radiological parameters. 

Sample S3 was collected from the bottom of a ponded area near St. Charles Rock Road. 
Sample S4 was collected from beneath the outlet of a surface water drain which originates at the 
base of the landfill berm, and emerges from the embankment of Old St. Charles Rock Road. 
Both samples were analyzed for organic and inorganic as well as radiological parameters. 

Samples were collected using either a stainless steel trowel or a stainless steel hand 
auger. Sampling equipment was decontaminated with Alconox detergent wash and a distilled 
water rinse between each sample. 

Radiological samples were placed in plastic bags provided by the laboratory. Organic 
and inorganic samples were placed in jars provided by the laboratory (Table 2). Organic and 
inorganic samples were placed in an iced cooler. All samples were shipped to the respective 
laboratories via overnight delivery accompanied by Dames & Moore chain-of-custody records 
(Appendix B). 
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4.2 Investi~ation Results 

A summary of organic and inorganic data is presented in Table 5, as a comparison with 
background soil sample BKG. For nearly all parameters, there are no indications that samples 
S3 and S4 vary significantly from the background sample. Mercury was detected only in sample 
S4, at 0.18 ppm only slightly above the reported detection limits. 

Semi-volatile analytical results are similar to the soil samples, where several compounds 
were detected. Again, this is attributed to the sampling technique which involved mixing of the 
composite sample inside of a plastic zip-lock bag. The background sample was collected directly 
into sample jars without contact with a bag. 

A summary of the radiological data is presented in Table 6. Review of this table shows 
that, for the radiological parameters specified, all data is indistinguishable from background 
except for the gross alpha value of sample S4 which is reported as 6.6 times background. Upon 
reanalysis of this sample by lTC, however, a much lower gross alpha value was obtained. For 
reasons explained in Section 7.1.3 of this report, the second analysis, which indicated a gross 
alpha level of 19.3 + 8.6, is considered to be more valid. 

S.O SOIL BORINGS/DOWNHOLE GAMMA LOGGING 

Soil borings were advanced at seven (7) locations at the site to observe and assess 
subsurface soil conditions to the depth of the groundwater table. Additionally, gamma radiation 
was measured inside each borehole to provide vertical proflles of radiation levels. 

S .1 Field Investi ~ation 

Soil borings were advanced to the groundwater table at seven locations shown on Figure 
6, using an A TV -mounted hollow-stem auger drill rig. Samples were retrieved using a 3-inch 
diameter continuous sampler. Downhole drilling equipment was decontaminated between borings 
by pressure washing with water. 

Geological observations made of the retrieved soils were maintained on Soil Boring Logs 
presented in Appendix D. Retrieved soils were field screened for VOCs with a photo-ionization 
detector, and for radiation levels with a G-M type survey meter. 

Gamma radiation levels were measured inside the auger stem using an Eberline ESP-2 
ratemeter and shielded SPA-3 scintillation detector. The detector was advanced in six-inch 
increments to depths approaching groundwater. Gamma logging measurements are shown im 
Tables 7-101 through 7-107, with graphical presentations in Figures 7-101 through 7-107. 
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5.2 Investigation Results 

Borings depths ranged from 15 to 25 feet depending on the depth to groundwater. Soil 
types varied from silty to sandy silt, typically becoming coarser with depth. Some stiff silt or 
clay was noted. No volatile compounds were detected at any depth in any boring. Radiation, 
levels were consistent with background levels. 

All gamma logging data was consistent with background levels. 

6.0 GROUNPW A TER MONITQRING 

Groundwater monitoring wells were installed in each of the seven (7) soil borings at the 
locations shown on Figure 6. Well construction details are described in Section 6.1 and 
diagramed in Appendix E. Ten samples were collected for laboratory analysis according to the 
techniques discussed in Section 6.2. Analytical results are discussed in Section 6.3. 

6.1 Monitoring Well Insta}lation 

As described in Section 5.0, soil borings were advanced by hollow stem auger. Upon 
completion of each boring, a 10-foot length of 2-inch diameter 0.010 slotted PVC well screen 
was placed to the bottom of the boring. PVC riser pipe was extended above the ground surface. 
A sand filter-pack was placed about the well screen as the auger flights were gradually removed 
from the borehole, typically to 2-feet above the top of the screened interval. A 1.5 - 2 feet thick 
bentonite pellet seal was placed above the sand pack. In wells MW101 and MW102, a cement 
slurry with a bentonite additive was placed from the top of the seal to a few feet below ground 
surface. At all wells, a cement-aggregate mixture was placed to the ground surface to secure 
the steel well protector, and to form a small concrete pad to deflect surface water away from 
the well. The PVC riser was fitted with a PVC screw cap and a padlock was placed on the steel 
protector. Well construction diagrams are shown in Appendix E. 

Efforts by drilling contractor Brotcke to develop MW104 on April 12 using a tank of 
compressed nitrogen to drive an air-lift system were not successful. On Friday, April13, 1990, 
per~nnel returned to develop the wells using an air compressor to drive water from the well. 
Purging efforts were continued for 30 minutes at each of the four wells (MW101, MW102, 
MW~~3, and MW104). The three remaining wells were not accessible due to wet ground 
conditions, and were developed by bailing. 
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6.2 SJmple Collection 

Groundwater sampling was conducted by Dames & Moore personnel on April 17 and 18, 
1990. The following procedure was used at each well. 

The depth to water from the top of the PVC casing was recorded to the nearest 1/16" 
using a chalked steel-tape. Standing water was purged from the well using a disposable 
polyethylene bailer (Voss Technologies). After removing one well volume, field measurements 
of temperature, pH and specific conductivity were made using a calibrated Hydac meter 
(Cambridge Scientific Industries) outfitted with an Orion pH probe. Field measurements were 
taken following each subsequent well-volume purged until three successive sets of measurements 
fell within the following ranges: 

Temperature: 
pH: 
Conductivity: 

+1- 0.5° c 
+1- 0.1 pH unit 
+ 1- micromhos 

Typically, four (4) or five (5) well volumes were sufficient to accomplish stabilization. 
Field measurements are summarized in Appendix F. Based on contaminant levels during soil 
boring activities, purged water was discharged to the ground surface. 

Upon stabilization, water samples were colleeted for laboratory analysis. Table 8 shows 
the volumes collected and preservations used to constitute one sample. 

Samples were shipped via Federal Express to the appropriate laboratories for analysis 
(MW109 was hand delivered to Envirodyne), under Dames & Moore chain-of-custody 
procedures (Appendix B). Organic and inorganic samples were shipped in iced coolers. Each 
day, all VOA sample vials were placed in the same cooler, and were accompanied during 
shipment by trip blanks (TR-1 and TR-2). 

6.3 Investi2ative Results 

Data from organic and inorganic analyses are summarized in Table 9. Data packages 
from Southwest laboratories and Envirodyne Engineers are provided in Appendix C. Data from 
the radiological analyses are summarized in Table 10. Data packages from ITC and CEP are 
provided in Appendix B. 

A review of the organic and inorganic data indicated that pesticides, PCBs, herbicidf~s. 
and cyanide were not detected. Several VOCs were identified near or below detection levels. 
Methylene chloride was detected at low levels (1-26 ppb) in all samples analyzed by Southwest. 
Similarly, acetone was detected (3-17 ppb) in most samples. Both compounds were detected in 
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the Southwest QA/QC method blank, and are frequent laboratory contaminants. The absence 
of these compounds in the Envirodyne analysis of MW109 (duplicate of both MW102 and 
MW108), reinforces the interpretation that the methylene chloride and acetone results are not 
accurate. Low levels of 1-1 dichloroethane are indicated in well MWl 02 and MW 109 (3 ppb 
and 6 ppb, respectively). Toluene, ethyl benzene, and xylene were indicated in well MW103 
in low levels also. 

_ Two BNA (binuclear aromatic) compounds, chrysene and bis (2-ethylhexyl) phthalate, 
were also indicated in low levels in four (4) of the monitoring wells. Bis (2-ethylhexyl) 
phthalate was present in MW102, MW105, MW106, and MW109D while chrysene was present 
only in MW102. 

Several metals were detected at low levels as well. Copper and zinc were consistently 
indicated in samples analyzed by Southwest. Antimony and nickel were also indicated in 
approximately half of the samples by Southwest. EEIITCT reported the presence of arsenic, 
mercury, selenium, and silver in the two samples which they had analyzed (MW109 and 
MW109D). While there is a wide disparity in the metals results presented by the two 
laboratories, none of the actual reported quantities are at significant levels to be of concern. 

Results of radiological analyses for groundwater samples collected during the Phase II 
investigation are reported in Tables lOA through lOD. Due to the propensity of groundwater 
samples collected from wells to contain filterable soil particulates which can skew results, all 
samples were analyzed as raw unfiltered water and as filtered water using a 0.45 micron filter 
medium. All results are reported as picocuries per liter of sample plus or minus the 2 sigma 
associated error. Numbers reported as less than (<)the reported value are below the limit of 
delectability for the given nuclide and analytical method. All results reported for filtered 
samples are indistinguishable from background data as represented by the off-site well water 
results of Table 2 in the Phase I report. Further, the filtered data would easily meet all existing 
radiological limits established for drinking water by the EPA (40 CFR 141). Of the unfilter~ 
results four samples (MW-103U, MW-105U, MW-106U, and MW-107U) would not meet tlle 
EPA gross alpha criteria of 15 pCi/1 for drinking water, but would meet all other established 
limits. However, since raw unfiltered groundwater would not be acceptable as drinking water, 
this comparison serves no purpose. 

7.0 CONCLUSIONS 

7.1 Radiolo&ical Investigations 

7 .1.1 Overland Gamma Survey 

The results of the overland gamma survey discussed in Section 2 of this report clearly 
show that all areas surveyed were indistinguishable from ambient radiation levels associated -with 
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earby off-site locations. This conclusion is further supported by the results of the unbiased and 
~mposite soil sample analyses ~hich .we~ also indistinguishable from background radionuclid:e 
concentrations for the Phase n mvesttgatton area. 

7.1.2 Soil 

_ As discussed above, all unbiased and composite soil samples collected .randomly within 
the 23 acres area of investigation, were found to have radionuclide concentrations similar to 
those measured for samples representing ambient (background) conditions collected for the 
present study, and those collected as background samples for the Phase I investigation. With 
regard to the two biased samples (Bl and B2) where contamination is evident, refer to Section 
7 .1.5 for details. 

7.1.3 Sediment 

Comparison of sediment samples to background soil samples collected for Phase I and 
n shows that all sediment results reported are less than or equal to the corresponding background 
concentration with the exception of the gross alpha result reported for sample S4. This sample 
was subjected to reanalysis of only the gross alpha parameter by ITC and the result reported to 
Dames & Moore, shown in Table 11, was 19.3 + 8.6. The original S4 gross alpha value was 
not confirmed by the reanalysis. This makes the initial analytical result a highly suspect data 
point, in that, several of the individual nuclides analyzed are alpha emitters, namely U-234, 
235/236, 238, thorium-230 and 232 and radiuin-226. These nuclides are by far the most 
abundant alpha emitters in nature and therefore their sum should represent the majority of the 
gross alpha activity present. Because the sum of the individual nuclides is only 7.2 pCi/g, and 
the analytical techniques used to measure the individual nuclides is more precise than the gross 
alpha measurement, especially for a medium such as soil, the gross alpha measurement must be 
considered of secondary importance. Further, naturally occurring nuclides which are decay 
products of the marker nuclides may add to the gross alpha concentration, but are considered 
to be in equilibrium with their parent nuclide and therefore would not add significantly to the 
above calculated alpha contributions of the individual nuclides. 

7.1.4 Groundwater 

As discussed in Section 6.3, groundwater samples were analyzed as unfiltered and filtered 
to ?rovi~e information on the quantity of filterable, and therefore undissolved particulates, 
res~dent m the samples. All results reported in Tables lOA through lOD for filtered samples 
eas?y meet EPA drinking water standards for gross alpha (15 pCi/1), gross beta (50 pCi/1) and 
radiUrn-226 + 228 of 5 pCi/1. Further, all unflltered samples meet these criteria except for the 
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gross alpha values reported for sample MW103-U, 17.2; MW105-U, 16.9; MW106-U, 101; and 
MW107-U, 202 pCi/1. The gross alpha values reported for these unfiltered samples are also of 
secondary importance since the sum of the individual nuclide concentrations fail to confirm the 
gross alpha values (see Section 7.1.3). 

Groundwater sample MW102 was also subjected to quality assurance checks having a 
sample duplicate analyzed and a sample split analyzed by an independent laboratory. The results 
of both tests confirm the results of the original analysis as reported by IT Corporation. Most 
values for all tests were reported as below the limit of detection. ' 

7.1.5 Biased Soil Samples 

To provide additional characterization of the two limited hot spot areas identified during 
the Phase I study, the survey team was directed to resurvey the original areas, reidentify the 
location providing the highest gamma radiation level and remove 2-6• soil samples to a total 
depth of 12 • to provide preliminary characterization of the nuclides present. These data are 
reported in Tables 4B and 4C. 

For Area 1 (Tables 4B) the major nuclides identified as significantly above background 
are Th-230, Ra-226, U-234, and U-238. These res~lts are confirmed in the sample duplicate 
analyzed by lTC and in the sample split analyzed by CEP except for Th-230. The discrepancy 
in the results is due to the differences in analytical techniques used by the two laboratories. 
Selected analytical results reported for original samples in Table 4B were reanalyzed with results 
shown in Table n. The reanalysis confirmed the original test results. 

For Area 2 (Table 4C), the analytical parameters and major nuclides identified as present 
in concentrations more than 3 times background were gross alpha, gross beta, Th-230, U-234t 
U-238, and Ra-226. 

Again for sample B2A, as for BlA, the duplicate of the original sample analyzed by lTC 
confirmed the initial results. The split sample with CEP again did not identify Th-230 in similar 
quantities, nor were gross alpha and gross beta results reported by CEP similar to the lTC data. 
Both laboratory technique and measurement capability differences are responsible for these 
discrepancies. Regardless of the CEP results, any regulatory bodies which would govern clean
up of the area would consider the highest reported results for regulatory purposes and therefore 
the CEP data splits would become meaningless. Further, this round of soil sampling would only 
serve to establish the highest potential concentration of nuclides in the area based on surface 
gamma radiation results. Further area characterization would be required to determine the 
vertical and horizontal extent of the contamination before clean-up activities could proceed. Due 
~ ~e elevated levels of uranium-234 and 238 as well as radius-226 in these biased samples it 
1S likely that this material originated from the West Lake Landfill property and found its way 
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I ,~ :.~ to the present location via surface water erosion. 

·-- '. :::;·· 
7.2 lnora;anic and Ora;anic Chemica} Inyestia;ation 

During the course of the Phase n investigation of the Earth City property, sever.al 
different classes of both organic and inorganic contaminants were tested for in adjacent surface 
soils, groundwater, and drainage ditch bottom sediment. Organic contaminants tested for 
included total petroleum hydrocarbons (TPH), semi-volatile organics, pesticides, PCBs, 
herbicides, and volatile organics (VOCs). Inorganic contaminants tested for included metals and 
cyanide. 

7.2.1 TPH 

Surface soil composite samples (2) collected from areas adjacent to the West Lake 
Landfill had TPH levels below background. Sediment samples (2) collected from the bottom 
of a ponded area near the St. Charles Rock Road and from beneath the outlet of a landfill 
surface water drain, likewise had TPH levels below background. 

7 .2.2 Semi-volatiles 

Low level concentrations (10-50 ppb) of several semi-volatile organic compounds were 
detected in both surface composite soil samples. Their presence is attributed to the sampling 
technique, which involved mixing the composite inside a plastic zip-lock bag. Plastic bags of 
this type often contain residual low level semi-volatiles. The sediment samples likewise 
contained low level semi-volatiles (10-19 ppb) which can be attributed to sampling technique. 

Two semi-volatile BNAs, chrysene and bis (2-ethylhexyl)phthalate were detected in levels 
near or below detection limits in one and three monitoring wells, respectively, and do not 
represent a significant environmental concern~ 

7 .2.3 Pesticides, PCBs, Herbicides, Cyanide 

. There were no detectable levels of any of these contaminants in any of the three sampling 
med1a. 
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7.2.4 VOCs 

Volatile organics were tested for only in the eleven (11) groundwater samples. Two (2) 
VOCs, methylene chloride and acetone, were present in low concentrations in virtually all 
groundwater samples tested. These samples were analyzed by Southwest Laboratory and both 
of these VOC components, which are frequent laboratory contaminants, were detected in 
Southwest's QA/QC method blank. Consequently, this provides further evidence that the results 
for -these contaminants are due to background contamination from the laboratory environment 
and as such, are not valid. ' 

7.2.5 Metals 

For both the soil sample composites (2) and the sediment samples (2), all metals detected 
do not vary significantly from background levels. Groundwater samples were analyzed by two 
separate laboratories: Southwest Laboratory and EEI/TCT. Low concentrations of copper, zinc, 
antimony, and nickel were detected by Southwest while EEI/TCT detected very low levels of 
arsenic, mercury, selenium, and silver. None of the levels detected represent a significant 
environmental concern. 
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SURVEY 
LOCATIONS 

SUMMARY OF GAMMA RADIATION FIELD MEASUREMENTS 
FOR FORD,EARTH CITY RADIOLOGICAL SURVEY 

EARTH CITY, MISSOURI 

NORTHERN GRID I 
' I 

(READINGS ARE IN HICROREM/HOUR AT 1 METER, AND 1 CM ABOVE GROUND SURFACE) 

· Table .lA 

..... 
. ·.;- . ·. :.;-: -~ .. ·. . 

>:~_::: (~·\:.-~:::~>_·~tF~'<·· ·. · · 

I 

I 
I 

... ·. 

! ·~ "· ' ' 
,' \," 

(E&~) ~0 ~1 V2 ~3 Y4 ~5 ~6 ~7 Y8 ~ Y10 ~11 ~12 ~13 ~14 ~15 ~16 ·~17 ~18 ~19 iY20 ~21 ~22 Y23 W24 ~25 ~26 W27 ~28 W29 ~30 ~31 W32 ~3 ~4 ~5 ~6 . ~7 ~8 ~9 W40 ~41 ~42 

************-***********************************************************************************************************************~****************************~**************************************************** 

<N&s> I I I I I I I I I I I I I I . I I I j I . I I I I I I I I I I i ·I' I I I 
NO 5,6, 6,6, 7,7, 5,5 5,6, 6,61 7,71 7,7, 6!61 6,7 5,51 5,6 8,8, 6,7, 6,6 7,61 7,71 6,7, 8,81 7,71·t6,71 6,61 7,7, 5,51 6,7, 7,71 6,71 6,7, 6,7 7,7 6,7, 6,61 6!7 6,7 5,5 6,6 6,7 6,7 6,6 6,5 5,7, 6,7 7,6, 
N1 5,5 7,6 7,7 5,6 6,6 7,6 6,6 7,7 8,7 7,6 7,7 7,6 6,6 6,7 6,6 6,7 7,6 7,6 6,6 6,5 ,6,6 7,7 8,8 7,7 7,8 7,6 5,7 6,7 7,8 7,6 7,6 7,7 6

1

6 5,7 7,7 6,7 6,5 8,8 7,6 7,6 7,6 6,7 5,5 

N2 7,71 5,51 6,71 6,71 7,71 6,61 7,71 8,81 8,81 8,8 6,61 8,71 6,71 7,71 8,8 6,71 7,81 7,61 7,81 6,7 18,8 I 6,61 8,81 5,51 7,71 6,6, 6,71 8,71 7,71 6,6 7,71 7,61 56 6,5 8,71 6,6 6,6 6,7 8,8 6,71 5,51 6,7 7,61 

N3 5,61 5,61 7,61 5,51 6,61 5,61 6,71 7,71 7,71 7,71 7,71 6,61 7,71 6,61 7,71 7,71 6,7 7,7 8,81 6,7 •6,8 I 6,71 7,71 7,81 7,81 7,61 6,71 7,7 5,6 7,81 6,71 6,51 6,5 6,7 6,71 5,61 7,6 5,6 6,6 7,71 5,61 6,5 7,71 

N4 S/BI 5,51 6,6, 5,5, 7,7, 6,71 7,61 6,7, 7,6, 5,7, 6,61 7,81 7,8, 6,7, 7,81 7,7, 6,6 6,51 7,71 6,5 17,71 7,81 7,7, 5,51 7,81 7,81 7,7 8,7 7,6 6,71 5,51 8,71 7;6 7,7 7,61 7,71 6,5 6,6 6,7 6,51 5,51 5,5, 7,71 
N5 S/B 5,6 6,5 5,6 5,5 7,6 6,7 5,4 6,5 6,71 8,7 6,6 7,7 7,7 6,6 8,8 6,7 6,6 7,7 7,7 6,6 7,7 7,7 6,7 5,5 7,6 8,8 7,7 7,7 6,6 6,6 6,6 6,5 7,6 6,6 5,5 6,5 7,8 7,6 6,6 5,5 5,6 

N6 I I 6,61 5,51 5,51 5,51 6,61 5,81 6,61 6,51 7,81 7,71 7,71 6,61 7,81 6,51 5,51 6,51 5,61 8,81\7,71 7~71 7,81 6,71 7,71 7,71 7,6 6,6 7,6 6,51 6,61 7,61 7t71 5,5 6,6 7,71 7,6 7,7 7,7 6,7 7,71 6,71 6,51 

N7 I S/B 5,5\ 5,5\ 5,51 5,51 5,5\ 6,71 6,8\ 8,8\ 7,6\ 6,7\ 6,61 6,71 8,7\ 6,61 7,61 7,7\ 5,1\ 5,6\ 7,71 7,8\ 7,7\ 7,71 6,7 6,6 7,6 7,6 7,7\ 7,71 7,7\ 616 7,7 5,5 8,7 7,7 7,6 7,7 7,7 6,5 5,5 5,5 

N8 I I 5,5 6,515,5 5,6,6,7,5,515,515,616,717,716,6 7,7 7,716,617,716,717,8,,5,518,616,616,716,518,7 7,7 7,6 7,7 7,717,6,5,516,517,7 5,6 6,5 6,6 '6,6 6,5 6,6 6,6 6,515,61 
N9 5,5 6,6 5,5 5,5 5,5 5,6 6,6 6,6 6,5 6,6 5,6 7,7 8,7 5,6 6,7 6,7 7,6 '5,6 5,6 7,7 5,6 5,5 6,6 7,7 6,6 7,6 6,5 6,6 6,7 6i6 6,6 7,6 7,7 6,6 7,6 7,6 7,7 5,6 5,5 5,5 

N10 I I I 5,5 6,51 5,5 4,51 5,5\ .5,51 5,51 7,6\ 7,61 6,71 5,6 5,5 7,61 5,6, 6,71 6,61 6,61 6,6\ 6,61 6,71 5,51 6,61 6,7 6,61 7,71 5,6 6,71 6,71 5,51 6,6, 6,7 6,6, 5,5 6,6 6,6 6,6 5,5 5,5 7,61 5,51 

H 11 I S/B S/B I S/B I S/B I S/B I S/B I S/B I S/B I S/B I S/B I S/B I S/B I S/B I S/B S/B I S/B I S/B 'S/B I S/B I S/B I S/B I S/B I S/B S/B S/B I S/B I S/B I S/B I S/B I s.I.'B S/B S/B SiB_ s';;ir~s.:r'. JIB I S/B S/B S/B S/B I 

* S/B = Survey Boundary ,. . •. 
.. _.,.. .. · .. ~. 

l' 
. :·1.: 

·.·:. 
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Table 18 

SUMMARY OF GAMMA RADIATION fiELD MEASUREMENTS 
FOR FORD, EARTH CITY RADIOLOGICAL SURVEY 

EARTH CITY, MISSOURI 

I NORTHWEST GRID I 

MICROREM/HOOR AT 1 METER, AND 1 CM ABOVE GROOND SURFACE 

WD W12 W25 wso W60 W70 W80 1190 .................................................................... 
(N&S) I I 
S17 PHASf I SlltVEY LAGOON PHASE I SlltYEY 6,5 6,6 5,5 5/8 
516 AREA LAGOON AREA 5,5 7,7 6,6 S/B 
515 LAGOON 6,6 6,6 5,7 S/B 
S14 LAGOON 6,7 5,5 6,6 5/B 
513 

LAGOON I 6,6 6,5 5,5 5/B 
512 LAGOON 6,6 6,6 5,6 5/B 
S11 LAGOON 5,5 7,7 5,5 5/B 
S10 LAGOON 5,5 6,6 5,5 S/8 
59 LAGOON 5,5 6,6 6,7 5/8 
sa LAGOON 6,6 6,6 5,6 5/8 
57 LAGOON 7,6 6,6 6,7 5/8 
56 LAGOON 6,7 6,6 6,6 5/B 
ss LAGOON I 7,8 1,6 6,6 5/8 
54 LAGOON 7,6 7,7 6,7 S/8 
53 LAGOON 5,6 7,7 5,6 S/8 
52 LAGOON 6,5 7,7 5,5 5/8 
S1 LAGOON 1,6 7,6 7,7 5/8 
so 5,6 6,5 6,7 5/8 
10 5,6 6,1 1,6 6,5 8,6 6,7 S/B 
N1 5,6 7,6 LAGOON 6,6 6,5 7,6 6,6 5/8 
N2 5,5 7,7 LAGOON I 7,7 1,1 7,7 6,7 S/8 
N3 5,6 6,7 LAGOON 5,7 6,1 7,6 7,6 S/8 
N4 5,7 7,7 LAGOON 6,6 5,5 6,6 6,1 S/8 
NS 6,6 6,8 LAGOON 6,5 6,5 6,5 7,8 S/8 
N6 6,5 8,6 LAGOON 7,7 5,5 7,7 5,5 S/8 
N7 6,6 6,6 LAGOON 7,7 6,6 6,8 6,6 S/8 
N8 6,5 7,8 LAGOON 6,6 6,7 7,6 5,6 S/8 
N9 5,5 6,6 LAGOON 7,7 7,7 6,6 6,5 S/8 
N10 6,7 8,7 LAGOON 7,7 6,5 7,7 5,6 S/8 
N11 7,7 7,7 LAGOON 5,6 6,6 7,6 7,7 S/8 
N12 6,7 7,7 LAGOON 5,5 7,8 5,5 7,8 S/B 
N13 5,6 6,1 LAGOON 5,5 6,7 6,6 5,5 SIB 
N14 6,6 8,6 LAGOON 7,7 7,7 7,6 6,6 S/8 

S/B S/8 S/8 S/8 S/8 S/8 
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I Table IC 
SUMMARY OF GAMMA RADIATION FIELD MEASUREMENTS 

FOR FORD, EARTH CITY RADIOLOGICAL SURVEY 

i 
EARTH CITY, MISSOURI 

WESTERN GRID 

i MlCROREM/HOUR AT 1 METER, AND 1 CM ABOVE GROUND SURFACE 

i (E&W> wo W15 W25 W36 W46 .................................................... 
(N&S) S/B 

i 
NO 5,5 6,5 LAGOON 5,5 7,6 S/B 
N1 5,5 6,5 LAGOON 6,7 6,5 S/B 
N2 5,5 6,6 LAGOON 5,5 6,7 S/B 
N3 6,6 6,5 LAGOON 7,6 7,7 S/B 

'i 
N4 6,6 6,6 LAGOON 6,5 5,5 S/B 
N5 5,5 7,6 LAGOON 5,5 7,6 S/B 
N6 6,5 6,5 LAGOON 5,5 8,7 S/B 
N7 5,5 5,5 LAGOON 7,7 7,6 S/B 
N8 5,6 6,5 LAGOON 7,8 7,7 S/B 

i N9 5,5 7,6 LAGOON 5,6 6,7 S/B 
N10 5,5 6,6 LAGOON 5,7 7,8 S/B 
N11 6,6 7,6 LAGOON 6,7 6,7 S/B 
N12 5,5 6,6 LAGOON 7,7 5,5 S/B 

i 
N13 4,5 6,6 LAGOON 7,6 5,6 S/B 
N14 4,4 7,7 LAGOON 5,6 5,5 S/B 
N15 5,6 7,6 LAGOON 6,6 6,5 S/B 
N16 6,6 6,5 LAGOON 5,6 7,6 S/B 

i 
N17 6,5 6,6 LAGOON 5,5 6,5 S/B 
N18 6,6 7,6 LAGOON 7,6 5,5 S/B 
N19 6,6 8,-7 LAGOON 6,7 5,5 S/B 
N20 5,6 6,5 LAGOON 7,6 5,6 S/B 
N21 5,6 6,5 LAGOON 5,6 7,8 S/B 

i N22 5,5 6,6 LAGOON 5,6 6,6 S/B 
N23 6,5 7,7 LAGOON 5,5 6,7 S/B 
N24 5,6 8,7 LAGOON 5,5 7,6 S/B 
N25 5,5 5,5 LAGOON 5,5 6,6 S/B 

I 
N26 6,5 6,6 LAGOON 5,5 7,7 S/B 

I N27 5,5 7,7 LAGOON 8,7 6,6 S/B 
N28 4,4 6,6 LAGOON 7,6 7,7 S/B 
M29 4,5 5,5 LAGOON 6,6 7,6 S/B 

I 
N30 6,5 6,6 LAGOON 7,6 6,7 S/B 
N31 5,5 6,6 LAGOON 7,6 7,6 S/B 
N32 5,6 7,6 LAGOON 6,6 7,7 S/B 
N33 5,5 7,6 LAGOON 6,6 6,7 S/B 
N34 5,4 6,6 LAGOON 7,7 5,5 S/B 

I N35 4,4 7,7 LAGOON 6,6 7,7 S/B 
N36 4,4 6,6 LAGOON 7,7 5,5 S/B 
N37 5,5 7,6 LAGOON 6,6 6,7 S/B 
N38 4,4 5,5 LAGOON 6,7 5,5 S/B 

I 
M39 5,4 6,6 LAGOON 8,6 6,7 S/8 
N40 6,6 7,6 LAGOON 7,7 5,6 S/8 
N41 5,6 5,5 LAGOON 6,6 6,6 S/8 
N42 4,5 5,5 LAGOON 7,6 5,5 S/B 

I 
N43 4,5 5,5 LAGOON 6,6 6,7 S/8 
N44 5,5 6,5 LAGOON 7,8 5,5 S/8 
N45 5,5 6,6 LAGOON 7,6 7,6 S/B 
N46 4,5 6,7 LAGOON 6,5 6,6 S/8 
N47 5,5 6,6 LAGOON 6.7 6,5 S/B 

I N48 5,5 6,7 LAGOON 6,5 7,7 S/B 
M49 6,5 6,6 LAGOON 7,7 6,5 S/8 
N50 5,5 6,5 LAGOON 6.5 6,6 S/8 
N51 6,6 5,5 LAGOON 7,7 7,6 S/8 

I N52 6,5 6,5 LAGOON 7,7 6,6 S/8 
N53 6,5 5,5 LAGOON 7,6 7,6 S/8 
N54 5,4 7,7 LAGOON 7,7 5,5 S/8 
N55 5,5 6,6 LAGOON 5,5 5,6 S/B 

I 
S/8 S/8 S/B S/8 S/8 

I 
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Parameters 

TPH 
-

Semi volatiles 
Pesticides 
Herbicides 

Metals 
cyanide 

Radiologic 

Table 2 
Volumes ' Preservatives 
Soil ' Sediment Samples 

No. Size Type 

1 100 ml glass 

1 500 ml glass 

Preserv 

none 

none 

1 200 ml polyethylene none 

1 500 gram plastic bag none 
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Table 3 
Organic ' Inorganic Data Summary 

soil Samples 

Parameter units BKG COMP1 

TPB mg/kg ND ND 

TPH - Mise mgfkg 14.9 5.1 

semi volatiles 

Benzoic Acid ugJkq ND NO 

2-Methylnaphthalene uq/kg ND ND 

Phenanthrene ugfkg ND ND 

Di-n-butylphthalate ugfkg ND ND 

Fluoranthrene ug/kg ND 30 

Pyrene ugjkg ND 30 

Butylbenzylphthalate ugjkg ND ND 

Bis(2-Ethylhexyl)phthalate ug/kg ND ND 

Pesticides/PCBs ugfkg ND ND 

Herbicides ugjkg ND ND 

Metals 

Arsenic mg/kg 5.8 5.89 

Lead mgfkg 17.4 13.6 

Mercury mgfkg ND ND 

Selenium mg/kg ND ND 

Thallium 
I mgfkg ND NO 

Antimony I mgfkg 6.9 ND 

Beryllium : 
mg/kg ND ND 

Cadmium mg/kg 1.1 NO 

Chromium mg/kg 14.5 18.1 
Copper ; 

mg/kg 24.0 22.8 
Nickel mg/kg 18.0 18.3 
Silver mgfkg ND ND 
Zinc mg/kg 61.6 62.4 
Cyanide ugjkg ND ND 

COMP2 

ND 

5.1 

30 

10 

30 

50 

50 

30 

ND 

ND 

ND 

ND 

7.41 

15.9 

ND 

ND 

NO 

7.4 

ND 

ND 

15.5 

25.0 

19.2 

ND 

57.4 

ND 
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Par.-eter .._.its BKG UB1 

Type ·aaclcgrOU"d Investigative 

Depth 0-6• 0·611 

Laboratory lTC lTC 

Gross Aldie pCI/g 33.0 +/- 11.4 23.6 +/· 9.9 

Gross Beta pCi/g 27.9 +/• 9.6 23.5 +/· 8.5 

Uranha-234 pCi/g 1.1 +/· 0.3 1.3 +/· 0.3 
--

Uranhn 235/236 pCf/g < 0.6 <0.6 

UranitD 238 pCi/g 1.1 +/· 0.3 1.0 +/- 0.2 

Thoriu. 230 pCi/g 3.6 +/· 0.6 2.5 +/· 0.5 

Thorl..-232 pCi/g 1.5 +/- 0.3 1.0 +/· 0.3 

Potassica-40 pCI/g 18.1 +/· 2.9 9.9 +/· 1.4 

Cesi..-137 pCi/g c 0.2 0.3 +/· 0.05 

ledi..-226 pCi/g 1.1 .,. 0.1 1.0 +/· 0.1 

Radita-228 pCI/g 1.3 +/· 0.2 1.1 +/· 0.1 

Table 4A 
Radiologic Data sa-ry 
IHJiesed Soil ~les 

UB2 UB3 

investigative investigative 

0·611 0·6" 

lTC lTC 

26.0 +/- 10.1 25.8 +/· 10.1 

30.0 +/· 11.1 31.1 +/- 10.9 

1.2 +/· 0.3 0.9 +/- 0.2 

<0.6 <0.6 

1.2 +/· 0.3 0.9 +/· 0.2 

1.8 +/- 0.4 2.2 +/- 0.5 

1.2 +/· 0.3 1.2 +/· 0.3 

11.7 +/· 1.6 14.6 +/· 1.9 

0.3 +/· 0.06 0.2 +/- 0.06 

1.2 +/- 0.1 1.2 +/- 0.1 

1.2 +/· 0.2 1.2 +/- 0.2 

UB4 UB5 UB6 

investigative investigative Invest l_iat ive 

0-6" 0-611 . 0·6· 

lTC lTC lTC 

20.0 +/· 8.5 18.3 +/· 8.3 27.5 +/· 9.9 

29.0 +/· 9.9 25.6 +/• 9.7 25.1 +/· 8.0 

1.0 +/· 0.2 1.3 +/• 0.3 1.2 +/· 0.3 
- -

<0.6 <0.6 <0.6 

0.7 +/- 0.2 1.0 +/• 0.2 1.2 +/· 0.3 

2.1 +/· 0.4 3.0 +/· 0.7 2.5 +/· 0.5 

1.1 +/- 0.3 1.6 +/· 0.4 1.2 +/· 0.3 

17.7 +/- 2.9 18.6 +/• 3.0 19.7 +/• 3.2 

<0.2 <0.2 0.2 +/· 0.05 

1.1 +/· 0.1 1.1 +/• 0.1 1.2 +/· 0.1 

1.4 +/- 0.2 1.6 +/• 0.2 1.5 +/· 0.2 
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Para.eter ..-,Its lll'G B1A 

TWPe Background Investigative 

Depth 0·6· 0·6· 

Laboratory lTC lTC 

Gross A ljlll_a ~1/g_ 33.0 +/· 11.4 1650 +/· 340 

Gross Beta pCI/g 27.9 +/· 9.6 313 +/• 66 

· Urani..--234 Jl(:i/g 1.1 +/• 0.3 7.9 +/· 1.0 

Urantu. 23~236 DCI_Ig c 0.6 <0.6 

Uraniu. 238 pCt/g ,_ 1 +/· 0.3 6.9 +/- 0.9 

Thoriu. 230 flCI/g 3.6 +/• 0.6 1580 +/· 370 

Thoriu.-232 pCI/g 1.5 +/• 0.3 5.1 +/· 1.6 

Potassiu.-40 ~fig 18.1 +/· 2.9 12.4 +/· 2.2 

Cesha·137 ,Ct/g c 0.2 <0.2 

Radha-226 DCI/g 1.1 +/• 0.1 39.5 +/· 3.3 

. Radiu.-228 pCI/g 1.3 +/· 0.2 1.0 +/· 0.3 

Table 48 
ladfologic: Data ~ry 

Area 11 Biased Soil Sallples 

81A 818 

- ---1!1- ..... 

81C 

split of B1A ~l. of B1A Investigative 

0-6• 0·6· 6·12" 

CEP lTC lTC 

44.6 +/· 1.8 1980 +/· 400 1810 +/· 370 

21.2 +/· 0.6 304 +/· 64 274 +/· 58 

4.2 +/· . 0.5 6.3 +/• 1.1 7.4 +/· 1.0 

0.6 +/· 0.2 <0.6 <0.6 

1.6 +/· 0.3 6.3 +/· 1.1 7.0 +/· 1.0 

<0.2 1390 +/· 270 1430 +/• 360 

1.0 +/- 0.2 4.1 +/· 1.1 6.7 +/· 2.2 

11.1 +/• 1.4 6.8 +/• 1.5 11.6 +1: 2.0 

0.1 +/· 0.1 c:0.2 0.3 +/· 0.1 

41.4 +/· 0.4 29.6 +/- 4.5 24.0 +/· 3.7 

<0.1 1.0 +/· 0.3 1.3 +/· 0.3 
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Pa..-eter a..its KG B2A 

Type Baekgi"CUld Investigative 

Depth 0·611 0·6n 

laboratory lTC JTC 

Gross Alpha pCI/g 33.0 .. ,. 11.4 7810 +/· 1570 

Gross-Beta pCifg 27.9 +/· 9.6 969 +/• 197 

Uranh--234 pCI/g 1.1 +/· 0.3 18.0 +/· 2.4 

Uranh• Z35/Z36 pCifg < 0.6 2.1 +/· 0.4 

Uranh• 238 pCifg 1.1 +/· 0.3 11.4 +/· 1.6 

Thoril.- 230 pC_I/g 3.6 +/· 0.6 3720 +/· 780 

Thori...-232 pCI/g 1.5 .. ,. 0.3 4.5 +/· 1.3 

Potassh--40 pC_i(g 18.1 .. ,. 2.9 9.4 +/· 1.8 

Cesha-137 pCi/g < 0.2 <0.2 

ladi...-226 ~i/9 1.1 +/· 0.1 15.1 +/· 1.9 

ladh--228 pCI/g 1.3 +/· 0.2 1.3 +/· 0.4 

table 4C 
ladlologic Date a-ry 

Area 82 Biesed SoH Sallples 

82A 82B 

split of B2A cklpl. of B2A 

0·611 0·6" 

CEP lTC 

199 +/• 2.4 5560 ., 1120 

34.5 +/• 0.5 n6 .. ,. 159 

14.4 +/· 0.8 11.3 +/· . 1.5 

0.2 +/• 0.1 <0.6 

2.4 +/· 0.3 6.5 +/• 0.9 

<0.2 2820 +/• 580 

1.3 +/· 0.5 13.1 +/· 3.0 

9.2 .,. 3.3 9.2 .,. 1.7 

<0.1 <0.2 

132 +/• 8.0 59.3 +/• 4.7 

150 +/· 38 1.2 +/• 0.3 

B2C 

Investigative 

6·12" 

lTC 

1080 +/· 220 

149 +/• 35 

2.0 +/· 0.3 -

0.7 +/· 0.2 

2.1 +/· 0.4 

574 +/· 113 

1.2 +/· 0.5 

9.5 +/· 1.6 

<0.2 

9.9 +/· 1.6 

1.0 +/· 0.2 
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Par~ter ~.tttts KG CtMP1 

Type Background Investigative 

Depth 0·6" 0·6" 

Laboratory. lTC lTC 

Gross Alpha pCI/g 33.0 +/· 11.4 15.0 +/· 7.1 

Gross Beta _I)Cilg 27.9 +/· 9.6 25.5 +/· 10.1 

ur.,fa.-234 pCf/g 1.1 +/· 0.3 1.0 +/· 0.3 

Uraniu. 235/236 pCI/g < 0.6 <0.6 

Urantu. 238 pCI/g 1.1 +/· 0.3 1.0 +/· 0.3 

Thoriu. 230 pCI/g 3.6 +/· 0.6 2.2 +/· 0.5 

Thoria.-232 pCf/g 1.5 +/· 0.3 1.3 +/• 0.3 

Potasslu.-40 pCI/g 18.1 +/• 2.9 10.1 +/· 1.4 

Cesia.-137 pCI/g < 0.2 <0.2 

Radia.-226 IJCI/_g 1.1 +/· 0.1 1.1 +/· 0.1 

Radia.-228 pCf/g 1.3 +/• 0.2 1.2 +/· 0.2 

Table 40 
ladtotogic: Data s.-ry 
Cclllposite SoU ~lea 

COMP2 

Investigative 

0·6" 

lTC 

18.4 +/· 8.2 

21.8 +/· 9.8 

1.0 +/· 0.2 

<0.6 

0.8 .,. 0.2 

2.4 +/· 0.4 

J.2 +/· 0.3 

18.2 .,. 2.9 

<0.2 

1.2 +/· 0.1 

1.3 +/· 0.2 
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Table 5 
orqanic ~ Inorqanic Data summary 

Sediment samples 

Parameter Units BltG S3 

TPB mq/kq NO NO 

T-PH - Mise mq/kq 14.9 12.0 

semi volatiles 

Benzoic Acid uq/kq NO 35 

2-Methylnaphthalene uq/kq NO NO 

Phenanthrene uq/kq NO 30 

oi-n-butylphthalate uq/kq NO 10 

Fluoranthrene: uq/kq NO 40 

Pyrene ug/kq NO 50 

Butylbenzylphthalate I uq/kq NO NO 

Bis(2-Ethyihexyl)phthalate uqjkq ND NO 

Pesticides/PC:Bs uqjkq NO NO 

Herbicides uq/kq NO NO -
Metals -
Arsenic mqjkq 5.8 2.12 -
Lead mq/kq 17.4 12.4 

Mercury mqjkq NO NO 

Selenium mq/kq NO NO 

Thallium mq/kg NO NO 

Antimony mq/kq 6.9 NO 

Beryllium mqjkq NO NO 
Cadmium mq/kq 1.1 NO 
Chromium mq/kq 14.5 5.5 
Copper mq/kq 24.0 15.2 
Nickel mq/kq 18.0 9.7 
Silver mq/kg NO ND 
Zinc mq/kq 61.6 32.8 
~Cyanide uqjkq NO NO 

. -:·:·, ~; .. _ . 

S4 

NO 

6.3 
' 

140 

NO 

40 

100 

NO 

30 

50 

190 

NO 

NO 

5.6 

17.8 

0.18 

NO 

NO 

6.7 

NO 

NO 

13.1 

23.0 
I 

16.3 
I 

I NO 
'. 56.8 

NO 
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Pan.-eter Unit: B!CG 
- .. 

T~ Backgi"OUld 

Oeptfl 0·6• 

LaboratOf'Y lTC 

Gross Alpha pC(fg 33.0 ._,. 11.4 

GI"OSS Beta pCI/g 27.9 +/- 9.6 

Ul".-tita-ZJ4 pCI/g 1.1 +/- 0.3-

Ul".-tiu. 235/236 pCifg < 0.6 

Ul".-tiu. 238 ~i/g 1.1 +/- 0.3 

Thoriu. 230 pCi/g 3.6 +/- 0.6 

Thol"ita-232 pCI/g 1.5 +/- 0.3 

Potassiu.-40 pCi/g 18.1 +/• 2.9 

Cesita-137 pCi/g < 0.2 

Redita-226 pCifg 1.1 +/· 0.1 

Radiu.-228 pCI/g 1.3 +/· 0.2 

Table 6 
ledlologlc Data s.-ry 

Sedi.nt s-ples 

S1 S2 

Investigative Investigative 

0·6" 0·6• 

lTC lTC 

32.1 +/• 11.8 17.4 +/• 1.1 

26.7 +/• 11.0 25.7 +/· 9.1 

.1.0 +/• 0.3 1.0 +/• 0.3 

<0.6 <0.6 

0.9 +/· 0.2 1.1 .,. 0.3 

1.3 +/· 0.3 2.3 +/• 0.4 

1.0 +/• 0.3 1.2 +/• 0.3 

17.7 +/• 3.0 5.1 +/• 1.0 

<0.2 .07 +/• .03 

1.2 +/• 0.2 1.2 +/• 0.1 

1.2 +/• 0.3 1.3 +/• 0.2 

- --- ... :"',· 

S3 " 
fnvestfgatfve fnvestfgatfve 

0·6" 0-18• 

lTC lTC 

23.2 +/• 9.1 219 +/- 50 

17.9 +/• 1.6 27.3 +/ 9.4 

0.7 +/• 0.2 1.1 ., 0.3 
--

<0.6 <0.6 

0.8 +/· 0.2 0.6 •1- 0.2 

2.6 +/· 0.4 2.4 +/· 0.5 

0.7 +/• 0.2 1.1 +/• 0.3 

10.2 +/• 1.4 10.9 +/· 1.5 

<0.2 <0.2 

0.8 +/• 0.1 1.2 .,. o. 1 

0.6 +/• 0.1 1.3 .,. 0.2 
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DEPTH 
(61' liiTERVALS) 

-
6 A 

12 B 
18 c 
24 D 
30 E 
36 F 
42 G 
48 H 
54 I 
60 J 
66 IC 
72 l 
78 M 
84 N 
90' 0 
96 p 

102 Q 
108 R 
114 s 
120 T 
126 u 
132 v 
138 w 
144 X 
150 y 
156 z 
162 AA 
168 AB 
174 AC 

'l'ABLE 7 

FCJID (fAITH CITY), PHASE II PROPERTY EYAUIATICII 
DCIIIIIOLf GNICA LOiiGliiG RESULTS 

IIIITS1 
\o£LL \o£LL \o£LL I \o£LL I \o£LL 

.. 1-101 fll-102 fll-103 fll-104 fll-105 - - - -1-
CNTS/MIN 3600 4000 4000 3900 3700 
CNTS/MIN 4000 4200 4000 4200 3600 
CNTS/MIN 4000 4200 4000 4400 3800 
CNTS/MIN 4000 4200 4000 4400 4000 
CNTS/MINI 4200 43oo 1 3200 4500 4000 
CNTS/MINI . 4000 4200 I 4000 4700 4000 
CNTS/MIN 4000 4200 4000 4500 4000 
CNTS/MINj 3600 3900 4000 4ooo 1 4300 
CNTS/MINI 3400 3700 4000 33oo 1 4aoo 
CNTS/MINI 40aa 3Sao 400a 4000 3500 
CNTS/MIN 40ao 4000 4000 4000 3!100 
CNTS/MINI, 3SOO 3700 4000 4300 3800 
CNTS/MINI 3700 37ao 4aao 4300 3800 
CNTS/MIN · 3700 3700 4000 4300 3700 
CNTS/MIN 3Sao 3SOO 4aOO· 4000 3800 
CNTS/MINj 36aO 3700 3100 4000 4000 
CNTS/MINI 3400 3700 3400 4000 40ao 
CNTS/HINI 3400 3700 4000 4000 4000 
CNTS/HIN 3200 3600 4000 3300 3300 
CNTS/MINI 3500 3300 3600 3600 3600 
CNTS/MIN 3400 3200 3700 3900 3900 
CNTS/HINI 3400 3000 3400 3900 3900 
CNTS/MIN 3500 3000 3600 3700 3700 
CNTS/MIN 3600 3000 I 3600 3700 3700 
CNTS/MIN 3400 3000 WATER WATER WATER 
CNTS/MIN 3300 3000 
CNTS/MIN WATER 3100 
CNTS/MIN 3100 
CNTS/MINI WATER 

------- ----- ---------- -- -

\o£LL 1 w:LL 
fll-106 .. 1-107 
-1--

3800 I 3~00 

3800 l 4000 
3800 3600 
4400 3800 
44oo 1 3800 
4000 I ~!100 I 4000 ~:sao 

4ooo 1 ~;1.00 

4ooo 1 ~i400 

3200 I ;;sao 
42ao ;;sao 
44oo 1 •oOOa 
440a .;aoo 
4400 ·~200 
4200 ~000 
4000 4200 
4200 r.ooo 
4000 WATER 
4000 

WATER 

Readings are tn gross ~ts per •ii'IJte 111ithout bec:kgroa.nt ~tracted. 
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Ta])le a 
Volumes ' Preservatives 

Water Samples 

parameters No. Size Type Preserv 

2 40 ml glass HCl 

semi volatiles 1 2 liter amber glass none 

Pesticides/l?CBs 1 1 liter amber glass none 

Herbicides 1 1 liter amber glass none 

Metals 1 250 ml polyethylene HNO 

cyanide 1 500 ml polyethylene NaOH 

Radioloqi;c 1 4 liter plastic HN03 
(Filtered) 

Radioloq.i,c 1 4 liter plastic HN03 
(UnfilteX:ed) 
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Table 9 
Drganfc & l,_,._ic Date a-ry 

Ueter s-.»l es 

PARAMETER UNITS MW-101 MW-102 MW-103 Mll-104 NV· 105 M\1·106 MW-107 MW-108 M\1·109 MW-1090 MW-110 

Type inv inv inv inv inv inv inv 102 102 102 rinse 

Laboratory S\1 S\1 S\1 . sw . S\1 sw. sw .. .S\1 EEl EEl S\1 

VOCs (selected) 

Methylene Chloride ppb 18 B 16 B 26 8 1 JB 18 B 19 8 16 8 15 8 ND ND 16 8 

Acetone ppb 5 J NO 17 8 5 JB 6 J 4 J 3 J ND ND ND 4 JB 

1·1 Dlchloroethane ~ ND 3 J ND ND ND ND ND ND 6 ND ND 

1·1 Dlchloroethene ppb ND ND ND ND ND ND ND 3 J ND ND ND 

Toluene ppb ND ND 8 ND ND ND ND ND NO ND NO 

Ethyl Benzene ~ ND ND 2 J ND ND ND ND ND ND ND NO 

Xylene ppb ND ND 10 ND ND ND ND ND ND ND ND 

s-ivolatlles (selected) 

Dl·ethylphthalete ppb ND ND ND ND ND ND ND ND ND ND 8 J 

Bis(2·ethylhexyl)phthalate Pm_ ND 2 JB ND ND 2 J 27 ND ND ND 14 ND 

Chrysene ~ ND 1 J ND ND ND ND ND ND ND ND ND 

Pestfcides/PCBs ppb ND ND ND ND ND ND ND ND ND ND ND 

Herbicides ~ ND ND ND ND ND ND ND NO NO ND ND 

Metals (selected) 

Antimony ppb ND NO 34.5 ND NO 44.7 33.1 34.5 ND ND ND 

Arsenic ~ ND ND NO ND NO NO NO ND 3.1 2.5 ND 

!:~-;..';-~!"' DDb 152 326 43 131 73 80 62 81 ND NO 102 

Mercury ~ ND NO ND ND NO NO ND ND 0.48 ND ND 
-

Nickel ppb ND 13.8 NO NO NO NO 10.9 14 NO ND NO 

Selenltft ~ ND ND NO ND NO ND NO NO 1.3 NO ND 

Silver ~ ND NO ND ND NO NO ND NO 1.1 NO ND 

Zinc DDb 102 52.8 34.1 40.7 489 56.4 43 44.5 ND NO 40.5 

cyanide ppm ND ND NO NO ND NO NO ND NO NO NO 

WLLFOIA4312- 015- 0172790 
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Par~ter IA'Ifts 1111101-U MY101·F 
-

Type I nves tf gatf ve lnvestfgatfve 

Unffttered Filtered 

Laboratory lTC lTC 

Gross Alpha pCI/1 < 10.0 < 7.7 

Gross Beta pCI/1 24.1 +/· 8.4 9.5 .,. 6.3 

Urania.-234 pCf/1 9.1 +/• 1.8 1.3 .,. 0.3 

Uranlua 235LZ36 ~Ill 1.4 +/· 0.6 < 1.0 

Uranlua 238 pCI/1 8.6 +/· 1.7 < 1.0 

Thoriua 230 pCf/1 1.0 .,. 0.4 < 1.0 

Thoriu.-232 pCI/l < 1.0 < 1.0 

Po tass ha·40 pCI/l <130 <160 

Cesh•·137 pCI/1 < 20 < 20 

Radha·226 ):1(;1/l < 1.0 c 1.0 

Radh.-·228 pCI/l < 3.0 < 3.0 

" \ .· '.:· .... ~~:-":~-.. · .. . 
~ .... ·' . : .. . 

, .... , . 
... lologlc hta s.-y 

Uater Sallples 

-
' -· ·/, 

MY102·U MY102·F 

Investigative Investigative 

Unfiltered Filtered 

lTC lTC 

< 8.1 < 2.3 

7.1 +/· 5.5 < 8.4 

1.4 .,. 0.4 2.4 +/· 0.6 

< 1.0 < 1.0 

1.3 +/· 0.4 1.6 +/· 0.5 

< 1.0 < 1.0 

< 1.0 < 1.0 

<140 <180 

< 20 < 20 

< 1.0 < 1.0 

c 3.0 < 3.0 

-

MW103·U MW103·F 

Investigative -lnveatllaatlve 

Unfiltered Filtered 

lTC lTC 

17.2 +/· 9.6 < 7.0 

23.4 +/· 10.1 <13,4 

1.3 +/· 0.2 5.1 +/• 0.9 

< 1.0 < 1.0 

1.2 +/· 0.2 3.6 +/• 0.7 

1.2 +/· 0.5 1.6 +/• 0.5 

< 1.0 < 1.0 

<150 <180 

< 20 < 20 

c 1.0 < 1.0 

< 3.0 < 3.0 
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Tllble t• 
lhdfologic Data s.-ry 

Yater s.ples 

Pen.eter. ~ita liii'ICK·U M!l104·f MW105·U MW105·F 
- -

'~ Investigative Investigative Investigative Investigative 

Unfiltered Filtered Unfiltered filtered 

Laboratory lTC lTC lTC lTC 

Gross Alpha pCI/l 11.4 +/· 7.4 < 2.0 16.9 +/- 8.3 < 10.1 

Gross leta pCIJl 18.7 +/· 7.4 < 8.3 14.5 +/• 9.1 7.32 +/• 5.6 

ur.,it.a-234 pCIJl 3.8 +/• 0.7 2.0 +/· 0.5 c 1.0 1.3 +/· o.:s 
ur.,t..- 235/236 pCf/l < 1.0 < 1.0 < 1.0 c 1.0 

ur.,i..- 238 pCI/1 2.7 .,. 0.6 1.1 +/· 0.4 < 1.0 < 1 .o 
Thori..- 230 pCi/1 2.0 +/• 0.6 < 1.0 < 1.0 < 1.0 

Thorit.a-232 pCtfl 1.5 +/• 0.6 < 1.0 < 1.0 < 1.0 

Potassit.a-40 pCi/l <140 .104 +/· 60 145 +/- 74 <140 

Cesit.a-137 pCI/l < 20 < 20 < 20 'C 20 

ladit.a-226 pCI/l < 1.0 < 1.0 c 1.0 < 1.0 

Radit.a-228 pCI/l < 3.0 < 3.0 < 3.0 < 3.0 

111106-U MW106·F 

-InVestigative · Investigative-

Unfiltered Filtered 

lTC lTC 

101 +/• 23 < 10.2 

29.5 +/• 12.2 < 16.0 

2.2 +/• 0.5 3.8 +/• 0.6 

< 1.0 < 1.0 

1.4 +/• 0.4 2.7 +/· 0.5 

4.5 +/· 1.2 < 1.0 

6.1 +/· 1.5 < 1.0 

Z83 +/· 114 <140 

< 20 < 20 

1.4 +/• 0.3 1.1 +/• 0.3 

c 3.0 < 3.0 
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Par-ter 
-

Type 

Laboratory 

Gross Alpha 

Gross Beta 

Ur~i&a-234 

Ur~h.- 215/236 

Ur~lu. 218 

Thorh• 230 

Thori&a-212 

Po tass i u.-40 

Cesf&a-137 

Radi &a-226 

Radiu.-228 

- 1111111!1 ' ..... ·:·:~:··.· .. - - -·-

l)tfts Jll107-u M\1107-f 

Investigative· Investigative 

Unfiltered Filtered 

lTC lTC 

pCI/l 202 +/- 36 < 10 

Jl(:l/l 17.7 +/- 11.0 < 9.3 

pCi/l < 1.0 1.6 +/- 0.4 

pCf/l < t.O < t .0 

pCI/l < 1.0 1.2 .,. 0.3 

pCi/l < 1.0 < 1.0 

pCI/l < 1.0 < 1.0 

_llCfll <180 <180 

pCI/l < 20 < 20 

pCI/l < 1.0 < 1.0 

pCI/l < ].0 < 3.0 

·'i.,. 
'·· •' ;.· 

Table 10C 
1-.tfotogic Data s.-ry 

Yater Sallptes 

M\1108-U M\1108-f 

~l- MW102-U ~l; MW102·F· 

Unfiltered fiitered 

lTC lTC 

< 7.5 < 10.6 

< 10.3 < 8.4 

2.2 +/- 0.5 3.6 +/- 0.6 

< 1.0 < 1.0 

1. 7 +I- 0.4 2.9 .,. 0.5 

1.6 +/- 0.6 < 1.0 

< 1.0 < 1.0 

<190 <150 

< 20 < 20 

< 1.0 < 1.0 

< 3.0 < 3.0 

MY109·U M\1109-F 

split MW102·U split MW102·F 

Unfiltered Fitteied 

CEP CEP 

< 2.0 < 2.0 

7 +/- 3 < ] 

< 0.6 < 0.6 

< 0.6 < 0.6 

< 0.6 < 0.6 

< 0.6 < 0.6 

< 0.6 < 0.6 

< 5 < 5 

11.0 +/- 0.8 < 2 

1.5 +/• 1.0 < 0.6 

< 1 < 1 
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Tete 1CID 
l•tlologic Data sa-ry 

Yater ~les 

=~ Par-ter li'ltts tuno-u ~110·F WAT 

rinse rtnse sotl rinse 

Unfiltered Filtered 

lTC lTC lTC 

< 1.0 < 1.0 

< 4.0 < 4.0 

< 1 .o < 1.0 

< 1.0 < 1.0 

< 1.0 < 1.0 

Thorh• 230 < 1.0 < 1.0 

Thori'--"232 < 1.0 < 1.0 

Potassi'--"40 <100 <190 

Cesh.-137 < 20 < 20 

Radt'--"226 < 1.0 < 1.0 

Radi '--"228 pCf/l < 3.0 < 3.0 
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TABLE 11 

SAMPLE REANALYSIS DATA 

Sample ID · Type Parameter(s) Date 
Reanalyzed 

S4 Sediment Gross alpha 5/25/90 

BlA Soil Gross alpha 5/25/90 
Gross beta 5/25/90 
Thorium-230 6/07/90 

B2A Soil Gross alpha 5/25/90 

I Gross beta 5/25/90 
Thorium-230 6/07/90 

I 
Radium-226 5/25/90 
Radium-228 S/25/90 

MW106-U Groundwater Gross alpha 5/25/90 

Results ~t. 2G (units) 

19.3 ± 8.6 (pCi/g) 

1140 + 240 (pCil g) 
250 + 5:3 (pCi/ g) 
1750 + 360 (pCil g) 

4100 + 830 (pCi/g) 
627 + 129 (pCi/g) 

3530 + 970 (pCil g) 
89.5 + 4. 7 (pCilg) 
< 1.16 (pCilg) 

307 + 133 (pCilg) 

D&M Job No. 19943-002-045 
June 14, 1990 

WLLFOIA4312- 015- 0172795 



II 
·., 

I 
I 

I 
I 

,~, y 
1/ '"---- , 
I , "--- .. 1~ 

~FORD PROPERTY 
,,/~ 

:' <:::::)WEST LAKE LANDFILL 

I 
I 

;-, 
I "' 

I I 

V I 
I 
I 

West Lake Landfill ---.";] ,, 
Q:-

---------------------------~ ~ 
~- ...... · _________________ ·"-~~-- . 

OUIIOOY 

\ I 
l 

\ 
I 
I 

I 

- FIGURE 1 
SITE lAYOUT MAP 

~ LANDFILLED RADIOACTIV~ 
MATERIAL U.S. REAL EST ATE 

EARTH CITY, MISSOURI 

Job No. 19943-002 Dames & Moore 

WLLFOIA4312- 015- 0172796 



-----------------------·---·-··-···-··-------

I 
I I I 

I 
I 

I 

0111\llnY 

I . 

. I 
-~ ., 

~) 

West Lake landfflf 

FIGURE 2 

AREA OF OVERLAND GAMMA SURVEY 

U.S. REAl ESTATE 

EARTH CITY, MISSOURI 

Job No. 19943-002 Dames & Moorr. 

WLLFOIA4312- 015- 0172797 



~1 
-1 
-1 
~1 
t 

-1 
1 
·I 
-1 
·I 

- .• . , 
-·1 

•• 
-.• 
•• 
••• -. 

-.1 
-i 

(:!~5.: 2W) 

\ 
\ 

\ 
I 

__ _j 

U.S. REAL 
EARTH C:ITY ESTATE 

,------ I MISSOURI 

Job No -------
. 19943-00:? Dames & M oore 

WLLFOIA4312 -- 015- 0172798 -



II 
\ 

I 
' \/ 

I 
I 

I 
I 

I 

I 

• SOIL SAMPLE LOCATIONS 

I -....J --...... -~ _.__. _ ...... _......., 

f\ 
1 \ 

I 
I 

\ 
I 
I 

\ 

West lake landfill 

QUARRY FIGURE 4 

SOIL SAMPLE LOCATIONS 

U.S. REAL EST ATE 
EARTH CITY, MISSOURI 

Job No. 19943-002 Dames & Moore 

WLLFOIA4312- 015- 0172799 



_ 1 t· . . 1 r · · I 1 

~-- -i- ----"---- I 1 -- --~ _ _____. _.__..... ___ ..... ·-~ -~ --..J --~--~-----~~---

I I 

I 

II 
\ 

I 

e SEDIMENT SAMPLE LOCATIONS 

r---

I 
I 

f"-, s) 
I ....... I 

I ....... -- I 
I -~ ----. 
~ 

West Lake Landfill 

QUARRY 

AREA In 

'-.../ 

FIGURE 5 

SEDIMENT SAMPLE LOCATIONS 

U.S. REAL ESTATE 
EARTH CITY, MISSOURI 

Job No. 19943-002 Dames & Moore 

WLLFOIA4312- 015- 0172800 



( { 
\ 

·.; 
I 

I 
I 

MW105 

~~--
/ "-.,. 

I I 

,/ Lw1o4 
I I @JJi) 

~~... MW106 I / ~ 
MW~7/ '-.........._, ~ ,' 

I 
I 

I 

"/ '-........._J 
I 

I 

QUARRY 

1 

. \ \ 
; I 
I 

\ 
I 
I 

~i01 \ 
MW102' -......._ I s I ', I 

MW103 r------ I -~ 
~ ,' --
~~ 

West lake landfill 

FIGURE 6 
SOIL BORING/ GROUNDWATER 

MONITORING WELL LOCATIONS 
U.S. REAL ESTATE 

EARTH CITY, MISSOURI 

~SOIL BORING/ MONITORING WELL LOCATIONS 
Job No. 19943-002 Dames & Moore 

WLLFOIA4312- 015- 0172801 



I 
~. 
I 
I 
I 
I 
I 
I 
I 
i 
j 
j 

II 
-. 
I 
I 
I 
I 
I 

! 
I 

• i 
3 

! 
I 

I 
; 
~ 

'i 
~ 
~ 
; 

CC.>'r;H:L.:: C.:.~~ L·:G 
~o.:.~~ c.-he; -·o• 

IIDI . . . . . . . . . . . . . . . . . . . . . . . . . . 
1:;(111 

..... ! • ~ 

...... a . 

~ 
~ ..... 

:00 

.... 
~ :0 ,.., ,. 11:111 

CQIII"r\\1 .. 1jiilrrf ... (IIC'IoQii') 

•.J·~ 

FIGURE 7-101 

OO'IINHCJ.E c;..:.I.MA L.CG 
ICIIICIDII•IIC..,.."'1 

ICC.G, 
I . . . . . . ......... . ........ 

IKIIi 

~i • 

i .ox:o..: 

:J i 
~~ 

I \ ~ 
:0:.:::0 

~ l') .0 1:1 14 tOO -;:.., '"<! •10 
IICJII'tll .... D*I' .... (•IC. ... ..., 

; 
... W.QID.N) 

FIGURE 7-103 

CC'NtiHCL:: G,:.).~t;. ;_u.; 
~~•·C .,.."CJ 

oaoo ........ -................... 
,..., 

311» 

4>01 

:(\~~\ -• .. .. ... 000 

....,.. ·-· .. - (•..OOO.W) 

...... QI:DIIQ..Io.O ... ,. 

FIGURE 7-102 
I 
! 

I 
I 
i 

CC'NN...CLE c;..:..'-MA ~CG 
"''OIID•..,...,, ... 

' -- . . . . . . . . . ... . . . . . . . . . .. 
nca 

liiDI 

I 

I 
"'CCI 

I 

\_ ' 
GlD. i 

~ 
I 

:Dill· 

llillll i i lC .a Ill 10 "00 •:-:l ..• •W 

_.. .. ,.,.a-.. c·~ 
*hi~ 

i 
I 

FIGURE 7-104 ! 
i 

I 

Fl~iURE 7 i 
; 

~ 

DOWNHOLE GAMMA RADIATION PLOTS : 
i 

I 

u.s. REJ~l ESTATE 

EARTH CITY, MISSOURI 

Job No. 19943-oo::· Dames & Moor' 

WLLFOIA4312- 015- 0172802 



l 
-l 
~ 
-~ 

-l 
~ 
1-
:t 
-1 
-l 
-:1 

__ J 
-·) 

-1 
-I 
-I 
-I 
-I 
.I 

APPENDIX A 
Certificates of Calibration 

WLLFOIA4312- 015- 0172803 



·liCRON CORPORATION 

l 12345 KINSMAN ROAD. NEWBURY. OHIO 44065 -11 (216} 564-2251 telex 980474 

-1 I CERTIFICATE OF INSTRUMENT CALIBAATIONI 

-i / 

j DAMES &. MOORE 
_ ]1 CUSTOMER: 

11 INSTR~ MODEL:--------------------------
micro rem 

0*. ~OC· t.iO 
ASS ON 

SERIAL # ·----

-i C~LIBRATION DATA 

i I ' I '11 RANGE I EXPOSURE RA 7Z! INST. READING i EXPOSURE !!ATE! IN~;r. READING l 
·lf! ~ ----------~~----------~·----------~~~----------~!----------~: 

· ~ ~~· ___ xl_o_o_o ___ ..:..,__l_s_o_mR __ /h--~-----l-6_o __ ~ __ 4_o __ mR __ /_h __ _;..1_. ___ 4_o ___ --: 

-fJ I . I 
I 

I 

l 

XlOO ' 16 mR/h 16 4 mR/h 4 

XlO '1..6 mR/h 1.6 400 uR/h 400 

Xl 160 uR/h I 160 40 uR/h 40 

I I 

XO.l 16 uR/h 16 

I 

THE Cs-137 1 Ci ~;OURCE USED FOR TIUS CALIBRATION HAS A CEl~TIFICATE 
STATING ITS TRACEABILITY TO N.B.S. (N.I.S.T.) STANDARDS. 

INSTRUMENT CALIBRATED WITH A CS-137 GAMMA SOURCE USING A 1:0NVERSION 
FACTOR OF l urem/h 

I 

l uR/h 

OTHER CALIERAT,IOJ~ AVAILABLE UPON REQUEST. 
(.)~ c· o 

CALIBRATED BY:~\ Y\r:r:<>& . &-;:reo''- DATE:_j_- I~ -70 

WLLFOIA4312- 015- 0172804 



--

.. 
_il:CRON CO:RFORA'TJ:ON 

12345 KINSJ:.U..N ROAD. NEWBURY. OHIO 44065 •rta-

' ! 
i 

! 

I 

f 

I 

(~16) 564-2251 telex 980474 

§.TIFICATE OF INSTRUMENT CALIERATIONI 

I 

DAMES &. MOORE 
CUSTOMER:---------------------------------------------------

micro rem 
at _l1QC140 

A882N 
INSTRUMENT MODE! .. :-·------------ SERIAL # -----

C~LIBRATION DATA 

I i I I 

I I I I 
RANGE [ EX,POSVRE RA 7E l !NST. READ!NGjEXPOSVRE RATE!!NS'!. READINGl 

I , ! I I 

l i 
I 

I I· I 

X1000 160 mR/h I 160 I 40 mR/h 40 - I I I 

XlOO 16 mR/h 16 4 mR/h 3.9 
I 

I 
! 

X10 1.6 mR/h 1.6 400 uR/h 400 
I 
I 

l I 

I I X1 ,160 uR/h 160 40 uR/h 40 
I I 

I 

I I 
XO.l :L6 uR/h 16 

I 

THE Cs-137 1 Ci SOURCE USED FOR Tii!S CALIERATION HAS A CER'riFICATE 
STATING ITS TRACEABILITY TO N.B.S. {N.I.S.T.) STANDARDS. 

INSTRUMENT CALIBRATED WITH A CS-137 GAMMA SOURCE USING A CONVERSION 
FACTOR OF 1 urem/h 

1 uR/h 

i 
! 

I 
I 

I 
I 
I 

I ., 
I 
I 
I 

OTiiER CALIBRATIONS AVAILABLEJ10N REQUEST. ,...-:::';, __ PJI'\c J " 
C).LIBRATED BY :-=i....'' if';fY'J..l.c- ~--IY1t.~~ \. 

/,/ 
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~.....,IIIIIIIJ~ 
l)l\ vt o 1 u(2. 

~ 1 v -7 9 3- cr s- ~ / 

DAMES & MOORE CHAIN-OF-CUSTODY RECORD 

Smnplo Sourco & Cllonl "Fb/2D u.> R~c ~57117€' Flold Porsonnol (Signature):· . , 

Profocl Tlllo ~-j/.;- c:' -r., Joh No, 1-?~YJ -oo 1 

Datu j .Timo ·J Samplo Sflmplo No, or 
J· Typo_ Sampllno Silo - Remarks _1.0. No. .. ··-~· Conlnlnors · 

1~1 ··I 
.. . 

r • ;i.r:L~I ~ f I a- c: " ~l 

. .l ~ ~d I - o-C . · .. 
J3 .su I j 51 .. cc ... Rode-- Cc! 0-C: • 
SY s.ecf I 5cv (;.!.J LJ--6:'' 

c c st,;.-{ -eo .... ~ L /:1-C 

C'Z... I 
. o-c .. 

Stt'l c-... e. • 

uB.-1 ;:JOi ( I 61J t l !(,.J 
~,,z s:"Q. .. { I Nl w'37 

. 
uB.- J. .5(),· f I 

un-Y. sail I ''J.~ z d505' 
ul_- r SOi ( .. , tf'{_otJ {_y~ w 

....__ , 
ue.:..6 5o; l I l )cJ tVt ~6. w . 

./"" /"' i:'\_ ~ ~ ~ 

/_ / \ / 
/ \ I____.., \ / . " ..,- • 

'-./ 
..__..., \._../ ~ -

' 

nellnqullhed by I Date TJmo Rccclvccl lty1 I Dote J l'lmcp\elluctulohed Ly1 Date I TJ01e I Received by1 I Date.( Time 
· (Sfenlture) 

ol .. S'-·~ 
(Signature) ' (Sl!lllltllt:"R) \5isnatuuj . --:-1 / n ,A ' . -vvr fLf/f-. -~I,&,. . 

l!elfnqulahed IJyr lJote TJme Rccc l vc•l •·r • lJ11tc Tl111c lte ll nqu I ohcd by I llo te Tlma Received by1 lJ11te Tfmc 
(Signature) .• (Signature) (Slanature) . (Signature) • . j 

Itt! lll'o<pslahcd h)' I Data Tlmo r.~cc lvc•l hyl IJ11t0 Time ii c I l "'' ul o lu! J l1y I nate TIMe 11ac:elved by I Dote Time 

( S I 8''" t \1 r e) (Slsn11ture) (Sisnature) (Signature) ·-

I 
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' i -_1 ... J .. j ..... 1 .... I ... I • J ... ' ... I ... ' ... j .. J ...... J ..... J ... J[ -- - -:--1 
'Pv ~' !\) 6.7 · .....} DAu' 0 , 

. 3 I '{- ~ Cf .J- c{ s-e; 1 

DAMES & MOORE CIIAIN-OF-CUSTODY RECORD . 
Sample Sourco & Client Fo!!.T> ()5 ~l t-s-h &, Floltl Personnel (Signature):· · . ' 
ProJocl Tlllo e~fl c,·t~ Jo1J No. L'ftf( 3 -oo l 
Dolo .limo Snmplo Snmolo No. ol 

·I 1.0. No. .. Typo 
Coulnlnors Snnwilno Silo . Remarks 

- -·· - - -- ·---

_'{l!z Ut-f-\ Sot/ i ,4~ I o-.t; 
Ri-B ~o: ( I t o-. .c . · .. 

d-!l 
• 

5l-C. Jo." I I ; 
•' 

13 "l-P'-- _s~~..l I A-CJ!:.< l._ o-.c 
,;sc:1-11 .S u.' / I 

i o-.c 
B&-C ~o: l I 

. 
6-lZ. 

.. 
• 

Bkc;. .sa& I I C-lZ 
,I,J 

k.J.rt£.. 
, 

WA-7 I . / ......--. -
I '/ .\ / ""' 

/- " / 
l I / .. \ / \ -/ 

/ \ / \ / \ / 
L \ . / \ / _\ / 

\. v "'-...7 

' 7 -
0 

• 
' 

Jlellnqul•hed bya Palo Tl••i Re cc I vecl by 1 Dotel Tlmerltelltup•lshecl bya Pnte Th1e 1\ecelved byl J bate . J Tlme 
( SIIJn•ture) yj,. (Signature) ., ( SJ £111 tUl'D) {SI!~~t!.!!'~) 

----:1 "' .,., ;1 J ~'0() 
0 

I 0 

t/"' P'f_ tc ./ i./J-
,, ~~ -. 

ltellnqulahed byl Pate Tlma 1\cce 1 vecl l•y 1 Ul\tC T ltr~r. llcllnqulohcd byl llote Thut 1\ccelved bya Uote Tlme 
{Signatur;e) . (Signnturc) (Sigunture) (Signature) 

0 .. -
nc: II 1vi'Jl ahcd lty& llo to Tlmo ~dCC! lvctl hy I Unto Tlrnr. ii c I I 1111 11 I n lu: J by. llo t a Tl111e nccelvecl by& Dote Tf 1111:! 

(Slgnnture) (Signature) (Slgnntura) (Signature) 
-
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DAMES & MOORE CHAB"-OF-CUSTODY RECORD 

Samplo Sourco & Gllenl ;z:::o,zp U5 [2£ 6s-h:6 -· Flold Porsonnol (Signature):· · . ~ 

ProJocl Tlllo &.c./17.. ·c: t, Job No.; 9.,--t".3-·oo "l.. 

Dol~ . Jimo. Sornplo S.i11111JIO No. of -- I· Romorlts J.D. No. 
.Typo . coutnlnnrs Snmpllno Slro 

0 

ttfrL B. kG- S6,· ) 3 / p~ ~; ~ fh4,/&t1 ~/,· CI-J 
~'-I s...zcl.,· M/\{ "3 , . · .. 
5.3 ~.·~i 3 ; 

CoMp~ sa,· { 3 

co"" D I 
I 

Sd; I 1 ll 

·' • . 
i /\ / ~ 
I / / ·\ I 

·I - /__ / \ / 
I / \ /_ 

J \ L \ / 
\ / \ v ."-. / . 

" ~ 
,, 

/ '-...... --- . 
• • 

nellfl1ulahed byl I Date I Tlmo I Rec:c lve1l t,y I ~te J .tim;pte!~~''_l"l~hcd~ Ly1)Unte I Tl01e I nec:elved bya I Date .JTlme 
(!.;l.,n•tur•\ (Signature) · (Sien•ture) , . . ... -... - ~-- -, \a&811ftl:lll'tl} . M.-?.ft...- 'f/f2- S.'OO 

-I . 
llnqulete•l •YI llnte Tl111o Rcce l ve•l l•y 1 IJntr. Tlmr. llclln•Jnlnhc•l hyl llnte Time Rcc:e lved by I Udte Time 
(Slanature) • (Signnturc) (:ilQIInture) (Slgn1ture) . / 

ll~llt.-JUlllhc•l hya Unte Tlmo J.~cc lvctl by t --;;;t;-- --:ri;;;; ii;.fl ntptl n!Jc1i hy I IJn L e TIIIIO llocclvecl bya JJote TJme 
(Signature) (SI£nftture) (!iiRIIIIture) (Signature) 

·-

I 
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DAMES & MOORE CI-IAIN-OF-CUSTODY RECORD . 
S;Jmplo Sourco & Cllenl £i:2L_c[;> u s &J' {:, s -1-v& Floltl P Of s annal. (Signa lure~ : · 

Profocl Tlllo ~~!l..- c: l.... - rt,WPI u Job No. 1 'f"ff{J- 00 ~ 

_ Snrnplo _ s.rn~nl.o - - No. of -

Dolo .Timo . ypo SnmpllnrJ Silo Rom~HkS 1.0. No. .. Conlnlnnr!: . 
«~/iz BLA Sal.l I o-G'"· 

i/1:£. ~2-A .s.. fl." l I 0-:c;;c.. . · .. 
; - -1 

/ .. 
. 

. /• .. .,-- -...... 
/ -~ / 

\ v '\ / 
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\ I \. / 
\. I .. 

'\. / 
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• . 
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.-:;; __ I .. - - . . by• i.Ja t e . • Time UlltG .. , . -- ...... • • .,,a 1\CI.;ICI.VI!Q 

f);("J.tJ. iftz s-= 
(51gnfttun) ' (Signatuu) (Signature) . 

( I . 
. 

ii;fi nqulshed by I Unto T1rao Jlcce lvecl lty I Untc T 1rllr. llr.l1 "'1" I nhecl IJya lllltl! Time ltccelved by& U11te Time 
(SignAture) 

0 
(Signnturc) (:ilgunture) (Signature) . -

n e I I rv-prla h c tl by& Dote Tlmo r-~ce lvctl ltyr Vn to Ti-;;; ii r. I lu•J u I n he J l.tyl lint e Time ltecelved by I Dote Time 
(Signalure) (SignAture) ( r. I ttnntuu) {Signature) 
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DAMES & MOORE CHAIN-OF-CUSTODY RECORD 

Sample Source & Cllenl Flold Personnel. (Signature~ 

Projocl Tille Job No. 

Dale Somplo Samplo No. of f,<fl-:.1~-t v~~ 
.Time 1.0. No. 

Typo Conlolnors _s •unpllno-SIIit- Remarks . 
{0(bo (';).'15 ,l/1u_J LD5a - lAJ e-f.-.!4 I ., d.es · J -A11, 1...,?\!- --P.,r DC,rc~_{;._,; 

r I':Ft5 n1w IC?5f- I 
, d :·s.c vss:· ..A c..ul .. 

£f:oo ;tu.u Lot U. I ( De. v,-c( 'Doofo 
/(:00 .41w/06F 7 I J:)ct1--r ~ I'Uoo-' 
q.-()6 vncu to7 u_ I I &-{-pe-/fo .A/1 

~ -?.·o6 ffJUJto7 F &- I L I \ 
• 

. 
• 

Re II oqulahe,l by a Date Time Received bya Date Time Relln'l'•lehed bya Date Tl111e Recelved by\ Date Tlme 

'f,;';tl~i, . (Signature) (Signature) (Signatur-e) . 

Rl!"l1nqulahed byl llate ~ !!.:;.:.:: :vc:•i i•r• Oate Time rtellnqulelsed byr Data TJme Received byr Date Time 
(s I grutur,e) (SIKnature) (Slauatun) . (Slgn1ture) 

. . 
"ell•.,.1utuheJ by& Do tc Tlmo ".: c e lve '' \Jy 1 Do to Time nclln•aulst.ed l.Jyl Date T!rae Received by: Dote Time 

(Signature) (Signature) (Signature) (Signature) . -

WLLFOIA4312- 015- 0172811 



I I _, -j _,_ .. i ... 

3/t./. ?7 3- Y5 ~;- 7 

I . ' 

-~-~·-i-.i-_1'- ... ~-I 
-b~ c " I ·"015 

• 

DAMES & MOORE CHAIN-OF-CUSTODY RECORD 

Sample Source & Client '1~r/ Field Personnel. (Signature~ 

ProJocl Tille E ~"'fl.. c; (: ... Job No. 

oato .Timo Somplo SnmJflo No. ol Sampling Silo 
1.0. No. 

lype 
Conlnlnors Remarks . 

y..,l2· &J-·0</ 1 m tv , " (..(_ · c.u~t~ ( f2 ~ ,(.~ olo, /c: Y At\r ( ... )•1 'J 

f.·o6 
u 

. ·t..JI A"hu ll o.F /J...<.-1 J";_j,c- ~ c: r;),, ~ 
/0:()0 A1tv lO;A Q ./'OiuiA 1boGt ' 
1 cJ: oo MWfo;l £. 'D-!Vl &f!;;ll~ }JI.f 

/0.'3u A1 w tort U.. 
, , 

((): 30 1/11 t..c 1 I d)( F • 
tJ: )t:J t!1 tu lQ 3. l{ 
/$.'3" lM~lo3£ 

, 

I 'l J~ t!:::}W lo'l U.. 
!'{.• .Jt> fh~:J.£ocJF w J, 

\ll L /1 ~ ~ ~ .....--..... -v / / / \ / . 1\ / '\ 
I / 7 \ 7 \ 7 ~ '-

ll ....... ,.., ......_..... .......... 
~LA..JlCH E:. . 

• 
• fV\WfO({.( 

Re Jl nquhhed by I Date TJme hecelve•l Ly1 ~lmorholln1uhhod Ly1 Date Th1e Received byl Date Tlr.ae 
~Slenature) tff,, s:·~ 

(Signature) (Signature) (Signature) 
I :U{/112£1- . 

. ~ 

nellnquleheJ byl Date Time R ece lvetl fry I nate Time llellnquhlted Lyr Uate TJme necelved bya Date Time 
(Slgnatuw:e) (Slgnnture) (SIRUnture) (Slgn•ture) 

. . . 
ne ll•vtul ahcJ by: 011te Time 1\dcelvcsl Lyt Date ~ Rcllnqulnlted byJ Date Thoe nccelvet.l by 1 Dote Time 

(Sisnsruu) (Signature) (Signature) (Signature) . -

WLLFOIA4312 ~ 015 ~ 0172812 



I --·-- 1 

DAMES & MOORE CHAIN-OF-CUSTODY RECORD SaJ2l{c..~ ~f-
Sample Source & Cllenl 'Fa- cl E-~-J n::J c,: (~ . Field Personnel, (Sionalure~ 

I q o/ £/3- e>o 'J 
/ 

Projocl Tille .Joh No. 

Dalo ,.Timo Snmplo ~nmnlo No. of -s emf' Unu-sl to-

I 
Remarks 1.0. 1-lo • . Typo Conli\lnors j':)J--os ~II:!.. J,· -L>-'l-. 

'i- h 'hi ;): 3o 
-- - - lc:.L>-~-6~- -- d. ::- 4ot,f! r-- - It C -, . \lOV-\ JYJ'i..JLO I 

I 

$ 
l - J. __ e tl ,~L( ~·~~~. 

... 

d I ) ll c~1 Uz. ~:. - .J.::. 

I l - 000.lL-Q llJA 611 ~ C'A.) 
I ¥ l - ,:J s-z)_.«t.~ /-//({)~ huz.-&Ps 

IJ -,s /VlV-J I D5 ~ -A'o .11.e I-f. c· l ~ ,20A 
.. . 

i 
l , ()_ __.p {). ('.kJ:l S€'/Ll ,',._ J L' f, /.;£s. ~ .. 

I .K L-vuil !p:sl ~- 1\ .:::>11..L 

- 57>0.ft}?. 1\.J" (."J// 
I -

l C~.J 

• ~ .. {-·. d 'c.21 .. tt..-( . /IAJO.> /t\..Q.-~5: 
I -- - .. 

b 7Z ,. /' '\ ·----~-......... ~---· 
.. - ---- - ·--------

/ ' ' ·- ...... 

'-. _ _./ . 
• 

' 

Rcllnquhlu:d byl Date Time necclvetl byl Date Time' neltnq ulahed by I Date T1Pie ltecelved bya bate Tlme 
· (SJ.nature) c((c (Signature) ·· (Sisnature) (SJgnature) . 
.[)~1tnt y'Z\f I . 

. 
Rei I nqu I ahed Ly I Date Tibia Rece (vctl l•yl Uate TfPIC Uellnqufehcd Lyr Date Tlme ftece(ved byl Date TJmo 

(Signatur,e) (Signature) (Siauature) (Signature) 
. 

R e II "'1 u I 11 h c •I b)' I Date TI;";'" 1\.:cclvc•l byl Uota Time RcllnquloheJ Lyl Oo te Time It c c e Jv e tl by 1 Date Time 
(Signature) (Signature) (Signature) (Signature) 

-
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DAMES & MOORE CHAIN-OF-CUSTODY RECORD 

Sample Source & Client Field Personnel. (Signature~ 

Project Title Job No. 
. 

oats Somple Sample No. of 
Sampling Silo Remarks .Time I.D. No. 

Type Containers . 
I '( -(6-7_ I I f."cXJ tnwroG ~~ ... ~ -- - - - J - '-fo,.__l( -tic 1 ( -Jofl. -I 

l I I J :.> ~., A/\: L) (1 I ~ .i.: (p ~ I I ... k ,/J /id ~ 
.. 

I I ;) - /.k' /! ,;l£~ -ho,./ / /h;~ -s:f-
l . 'S2-r"-'.•J1 A)~()tf C' 0' 

v 
I 

\ 
{11 l · ;) s~',~t..l' ?LA JO ~ Al\.a.W s 

<1.-oo fo'\W /07 l· .. ~c,,;_,,..,e _ffc·r 00A 
.• 

I 

e:r,· dd I I - :1-e" t '7 ,-·;~ ( ... ~eAA.'v,. (~ l (e. s 

' ~- (,}! rlA)lLt .. J,1QA.J.. I n:r> f 
l ~oo:!l.e v1 J..-~ oil c p'-.J ( " :;.. 

'-.l,.o lit l ~ ~/l(._(' 1-/1\.)0 ? /1t(o Us 
JJ -yr- ~ <-/("~'-€' t/c-t 

-.... - ( I ~ ):··hl\ 

I /'" 1..--.. ----- 1-

~ 
~--- .. -

I / / ~ \ .---
( ;/ 7 I/ -~ 

...;;:: ___ 
/ . 

• 
'-" I_.. - -

Re II nquhhed bye Date Ttmo Rec:ctved byr Date Time Relinquished byl Date Thae Received bya Date Tlme 
(SI~nature) (Signature) (Signature) (Signature) . 

iieiinquieited bya Date Tfmo nec:elved bya Date --:rt;; Re ll nqu lelaed by I Date Time Received byr Dote Time 
(Slgnatuu) 

• (Signature) ( S l8hat\1re) (Slsiuture) 
. 

Re lf1.,1ul ahco..l by& Dote Tiie 1\.scc:lvcd Lya Date TJme RciJn')ulched byJ Date Tl111e ncceiveJ byl Dote Time 
(Signature) (Signature) (Slsnature) (Slsnature) -

'\ 
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... i .I L .....1 

~c~ .• ~ 

DAMES & MOORE CHAIN-OF-CUSTODY RECORD 

• __ J l..,-_.1 I .. • I 

~-J J . 

~s_am_:_p_lo_S_o_ur_c_o_&_c_ll_en_r __ _.Bt...li:::.:..'r~d',__ ____ -:-------,----------i Field P or sonnel. (Signature~ 
ProJocl Tille Job No. !?9'1'3 ·OO"d. 

Oato .Tfmo I.D. No. • Type Conlnlnors Sampllno Silo 
--~~---~---S-o_m __ p_Jo--~--~sn~m~p~,,~~o--r-,---N-o-.-o-1-----J 

l
'fl2 --f-;··_w __ ,_.l_ltJ_/_1_0 __ -r-L-0-,t;-.-, -. ----~~-~-:7~---·---------

_..1_ ((?CO 11W lpil I 7 

. . Remark~ 
1 

•. J 

()cR ( 5ut ·; (k,) t; ~tO~ {"sf c: oN 
.. 

_.,_'_;o.·3u ,#lVJ_to8 L 2 
I 3: ?£) /h w I 0 3 I 2 I 

-+--I{» ,11\ w to'{ _ . .J, 2 
0' TR·J.. J, ~ r J<Jc.. • 

-
I /1 / 'r\ / \ / \ . 

/ 

I_ / \ / \ / \ ~ 
I / \ / ., / \ / \ 

I \ v I ·\ / "'-./ ' 
ij I \ / \./ '---""" 

'-.,../ 
J~--r1J-------J-----------1---------1------------1--------------------·11-------------------------~ ~ 

·------·----------~----------

Pccclve•l byl ~ Time nelln<Julal•ed bya Date 
(Signature) I I (Signature) 

ReI I nqulllted by I Da to TJme 

~U11Z"7PJ f(,J szo 
n e I I n<J ~ Ia h lt b;' I Date I-:T~J:-m-a- 1 -~n=:-e-c-e~l v-e~.l~b-y -.I Da t 1! 

(Signatu~e) (Sfgnnture) 

. . 
Tlrar llellnqulahed byl Date 

(Siglu•ture) 

Thte 

Time 

ltecelved by1 
(Signature) 

nece lved by 1 

(Slgn~ture) 

bate Time 

Date Time 

Rell1-..1ulal,cd by: llote Tl111e 
(Signature) 

J..:crlvc•l hys IJoto Tl111c Rcll111pllolted byJ Date TJrae Received byJ Dote Time 
(Signature) (Signature) (Signature) 
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i I I I I ' I I I I I I 

,_ - - CJI!Iiu' .... (., - -
DAMES & MOORE CHAIN-OF-CUSTODY RECORD 

Sample Source & Cllonl Flold Personnel. (Signa lure~ 

Pro;ocl Tille Job No. f2_t?_cf_3 ·oo -z. 

Dale .Timo Snmple S_nmnlo No. of 
I.D. No. 

Typo Conlalnors Sampllno Silo Remarks . 
t[-1? Ltoo Mt...J_!r~9 c......> d.~., . -7- - -

L-'Ct" ~ ~"1 • £)~ /. ~--~ ~ .-
. --

-· ~ ~sf . 
/ \ l lwAC • 

I 1\ L _\ I ~v~ 
1 I \ L~ \ I CIU 

l 1/ !I I \ . 
I I \ /( 
I I \ I "---···-
I \ I I 
I .\ I \ / 

1 j \ /_ -~ 
~ L '--v 

. 
• 

\ Rellnquhhed by1 Date Time Received byt Date Time Re 11 nqulahed by a Date Time Received bya Date Tlme J;/notur?i rl:> <s•M•> ~111 \110 
(Signature) (Signature) 

' 
/A (Z f) 5t2o ~J,~ Lf(1-) 

. 

R~!·!'!~t!!::h::i! byi .. _. 
ai 118 nece lved hya Data Time nellnqulehed byl Date Tlme 1\cce lved by 1 Date Time ... aLe 

(Signature) 
• (Signature) (Slllhature) (Signature) 

. . 
Re II "'1''l B hcd by: Dote Time l.dce lvccl by 1 Dot a --=rr;; fieJinrJUI&hed by1 Date Tl111e ltecelved bya Date TJme 

(Signatur£) (Signature) (Signature) (Signature) 
-

\ 
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lilll-1 __ /-~-I __ I .I ... , ... I ... ~ ... 1 .. 1 .. I .. I .. i..J._fi--'...J.AJ,.,.}.(. ,_. 
I -b ' c ~'p ....,.,, ~ ,,.. { f rrJ!!t1 <"\ 

I' 

DAMES & MOORE C11AIN-OF-CUSTODY RECORD 

Sarnplo Sourco & Cllenl 'I7:_~d_ flold Porsonnol.lSlgnalure~ 

Profocl Tfllo /?w,"tZ c-.. · t .. Jol.J No. (q-qc./3-oo-l 

onto .Time Sompfo Sn'rnnlo No. ol 
Remarks 1.0. No. Typo Conlnlnors Sampling Silo . 

'-1-IJ /fpu 111~Loc:tu..._ L_Jc;-&... ( _:f;.r Je' cf,·u Ia t. 'c JJ 
'-(-() I/: vC/ t1'lu1 !D9 F LUet t\ I A11 ~f. ..l_ '_i_ 

.. 
, ----....... 

) ' 
___-/ 

.. . . 
·-----------~ . ------ -

~ 
/ 

_( 
. 

. 
• 

Re II nqulahed by I Date TJmtt necclvetl by I IJote TJme Re 1 I n•aulal1ed by I Date Thne lle ce lved by 1 Date Time 

~1'(;/2L '/(,J (Signature) (Signature} (Signature) . po . 
U • 1 I n,.. •• I • I. • ,I ...... "-~-

..... __ 
n- - - ' .. - -• ·- ... ... - ... - .... -- .. . . . . . ilyi iiai:e 'iime iicceiveci bY I iiue 1 i me ··- ........... u ..... - "'I • ..,pL.:; 1 • uau 1\C\,;'I:&WCU .. ,. lJ'ftLC l IIIIC t\1:: I lll<jlll 81111:0 

(Signature) 
• (Signature) (Slgunture) (Slgnature) 

. . . 
R e I l1 ,Jill a h c ,f by I IJo te rr.;e r-.:cc lved l•y I note ~ n e I I n•tul o he d f,y I Date Tlrae ltec:efved byr Dote Time 

(Signstun) (Signature) (Slsnature) (Signature) -
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APPENDIX C 
Laboratory Analytical Data 

WLLFOIA4312- 015- 0172818 



··-·~i·i·~.~.~.;.,~~~~~ I~ I~ I~ I l I J ------r ~ • . .. ' &..Uili.I"Uib I Ul" L.:.l IU II"UI IIIIUI I t.r.U t-• UIIUt.IUI It II U .. oo 

' # .1 ~· I '.I.J. l.JI '"' :..t:.ILJ I • Lt.u ••·•• I 'I J'v" I•JIU.• 11.1 • l I •! ol lo ~ OUT OF WTA"I·~ • 

.. • . , • • , • t ..... n .. '·-' .· .. u .. • •• , . 

Test 

Dames I!< Moore 
11701 Borman Drive, Suite 340 
Saint Louis, MO 63146 

Attn: Dave Purington 

WoT'-k ·t D:· --Envi T'Oiii'nenta 1-
p 0 tt : 

Units 
MW109U MW109F 

•o/ b46·E:!1 Uti e 1-'AK • ti0ti·BU2·!lC!I:U:J 

Date Received: 
Date Reported: 

Work Order: 
Category: 

04/18/90 
05/09/90 
90-04-3~3 

ltAM£S & MOORE 

M/\Y 1 t1 1990 

ST.lOUIS. MISSOUD 

04/17/90 11:00 04/17/90 11:00 
Gross Alpha 
Gross Reta 

Cesium-137 

Potassium-40 

Radium-226 

Radium-228 

Thnrium-228 

Thnr-ium-230 

pCi/liteT' 

pCt/liteT' 

pCilltter 

pCi/liter 

pCi/liter 

pCi/ltter 

pCl/liter 

pCf/liter 

... ., 
\c.. 

7+/-3 

t 1. 0 0. 8 

rr::. ... J 

1. 5+/-l. 0 

(1 

{0.6 

(0.6 

<2 
{3 
, .. ., 
\.e 

,.r£i 
•• •• ..J 

(0.6 

(1 

(0. b 

(0.6 

J t -
' . 

• 

• .. '······· ,, .............. , ,, ..••.••••.. , ••• t ............ t .••••••••• e .•. n .. ,. .......... ,,,., ........ ,. 1 ,.,,., .,,. 1 ,.,,.,.11 ... ,.,., ... ,,,.., .... ,, .. ,.,.,,. 11 •• 1111 ,_, 1 ,.,.,.,., • .,,,., .. ,.,,.,.,,nrtw•lhntu·n;tn\f•Wt1tulltf•~•""'·'alltf'f·tttt·.··""''ll'··••••"'' 
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I 

-~-~-~-~-l-f·J-l-l-1-1. '.i.' J I,; I~ I J 1,; 1·; ~ --. Contorola rue' a;uvu·u•uua.:au.~· •··~uLt&.uo~ .. , .~ - ~ - - - -
\ u; -:1 ~' P.U. lll.l)( b:.:Jb ·1 W ~LIIlLi:J 1-t:_·· .. 1t:JW Mw,luo 1.1 /! ol li.~ OUT OF BTATE r• .. ,Q/ 646·81 BI:J e PAM • 60B·BBI:!·92BB 

~ ' ... 

Page 2 
Received: 04/18/90 

Test 
- Uni t5 

Thnrium-232 
pCi/liter 

Uranium-234 
pCt/liter 

Uranium-235 
pCi/liter 

Uranium-238 
pCt/ltter 

CEP, Inc. REPORT 
05/09/90 16:18:30 

Work Order I 90-04-353 
Continu~d From Abov~ 

MWt09U MW109F 
- - - -

04 I. "Y Inn t t , no /l//'1U ll.V 04/17/90 t t. nn 
11. uv 

(0. 6 (0. 6 

{0.6 {0.6 

{0. b {0.6 

(0.6 (0.6 

Certified Bq: ~ 
-------

........................... 0101111''······11·'' ............. , ............ ··'. 
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Pate 1 
Received: 04/13/90 · 

ITR9- O.t R1f'e REPOlT 
05 18190 19:17:24 

~T DN£S Ia tur:IRE PEPMED U/1tADIB.MICIL SCIEJCES LAB. 
1D 11701 DttAN DRIVE BY 1'~ BEAR CREEK ROAD 

9JITE 340 ' OM RIDQE. TN 37831 
ST· UliJS, NJ 63146 

ATTEN DAVID PIJUNQllJt · ATTEN ~ERS~-------
PtDE 61H82-9707 COO'ACT Jl" DIU:t!L 

CLIENT DN£S ST SAifLES .! 
aii'Nrt DN£5 • fORE I 

FACILITY ST. LOOIS, NJ ----

liB ID WATER SNflE 

N£PIIED TO aRRECT UNITS MD RESll.TS. lriSO AND nf.230 ~141) 

nt2:32 BE 'LSQ AllDED TQ ctlf'LETE ~T. 

TMEH ------:--·---TRNE ___ _ 

TYPE ------·--
P.O. I------·---

INYOICE under 11parate cover 

~LE IDENTIFICATION 
~ WAT . 

TEST CODES and ~ used on this report 
~OROSS~ 
~Gm;S BETA 
i[__~ SPEC 

~ :.::.RA-:...:226=------
~ :.::.RA-:...:228=------
~ --~-=228=------
llf230 ~.:.:,:..:230~------
~~nr:...:~~-----
\.1234 lr;:;...:234~-----
~V.235/236 

Y!:L. :..v-.::238=-------

-jM~Y • ~ lS;;O 

$T. LOUl~. 1i11SSOURl .i 
WLLFOIA4312- 015- 0172821 
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-1 
-1 ·-
-1 
t -
·I 
·I 
·-
-I 
-
I 
·I 
·I 
I 
I 
--
1 
·-
1 
I 
.I 
I 

.... 

Patt 2 
Rtctivt~: 04/13/90 

ITRSL Dlt Ridtt IIEflfiT 
Rtsults •• S..,lt 

SAPIU ID ;.WA:.:..T_______ FRACTia. OlA TEST CODE ~ fW£ 9N!1A 9'EC _ 
Dat1 l Tiiltolhctd 04/127W": tihJorg __ 

CICITS tCt/1 
YITN ~/18/90 

CWIVt SPEC . RESI.l.T 

K-40 '(1. S4E+2 
C5-137 '<2. ((+1 

2-SIQM 01l£R 

CROSS ALPHA 
CROSS BETA 
Rlr-22h 
RA-228 
~234 

~235/236 
~238 

Tl+-230 
Tl+-232 

'&RIFIED 8\' KDF 

ID.l.T 2-SIQt\4 

2. 27E+1 0.36£+1 
4.~~ 2.17E~ 

2.16E+O 0.6:E~ 
<6.11£+0 
1. 02£+1 0.20E+1 
<1. OE+O 
a 65E+<> 1. IKE'+<> 
6. 01E+1 O.S7E+l 
(1. ((+<) 
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,JJ 
:J 
--1 
-
-I 
-

Pa1e 1 
RectiYfd: 04/13/90 · 

REPCJlT IWES ' PIXJRE 
TQ 11701 DMN DRM 
. 9/ITE 340 

ST· UlJIS. IIJ 63146 
ATTEM DAVID PUUNQTtlf 

CLIENT 1W£S ST 
CCWNlt IW£S • KDE 

FACIUTY ST. LD.JIS, 11J 

IlRS. Olt RU'e REJI(JIT 
05 18190 19:17:24 

PREPARED ITIRADI[LOQICIL SCIElCES LAB. 
BY ~~~ BEAR CREEX ROAD 

RIDQE, TN 37831 

ATTEHERS ;:;:.:....-------
PID£ 61H82-'1707 

·-
--1 

NSm TO aRRECT tRflTS AND RES\L TS. IJ-ISO AND TH-230 AND 
nt232 BE H..SO ADDED TO awt.ETE ~T. 

-
1 
-I -
--1 
··I 
t 
-I -
-1 
I 
I 
I 

liD ID IMT8l SNf'lE 

TAKEM ------·--
TR/116 ------·---~E __________ _ 

P.O. I----~-·---
ltM:IIC£ und!r nparah covn 

SNI'l.E IDEHTIFICATIIJJ 
Q! WAT 

TEST CODES and ~ ustd on tbis rtport 
~QROSS IUW. 
m:I!_ QROSS BETA 
!§.._ CNI\4 SPEC 

~~R~~2U~------
R~ ~R~~~~------
~ .:.:.ll+-:...:228=------
~.:.:.TH-:...:~~-----
~.:.:.TH-~~~------
~U= z..::::234~-----
Ym_ u-235/236 
~~u-~zm=-------

f.,,.,~ ;\;i' .. t~~ 

~ ~~ .. ·.:. 19~0 

I '$1. LUUI:,. L41SSOUIU 

I 
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l· 
1 .... 

-1 
'1 
1 --
-1 
·-J 
-
1 
·t 
·-
·1 
·I 
·-
1 
·I 
··I 
I 
·-
-1 
-1 
-I 
-I 

... 

Patt 2 
Receive~: 04/13/90 

ITRS. Da• Ri~tt IIEPUIT 
Results '' S..,lt 

SNfii.E m WAT FRACTICII Q1A lEST COlE e5i IW£ 9N!1A !PEC =:..------- Dltt • Tiiltolltdl~ 0411mn- tiltt01'1 -== 
\ltllS tCi/1 
~TN 05/18/90 

ONI'aA EPEC Bl.T 

K-.40 (1.84£+2 
C5-l:J7 <2. (£+1 

2-SIQM Dn£R 

CROSS IUtM 
CRDSS lETA 
Rl.-226 
RA-228 
lr234 
lr~/236 

lr238 
~ZK) 

~232 

VERIFIED BY KIF 

IIEStl.T 2-SIQM 

2. 27E+l 0.36E+1 
4. cr.£+0 2.l7E+O 
2.16£+0 0.6:£+0 
<6.81£+0 
1. Oi!E+l 0.20E+1 
<l.OE+O 
8. 65£+0 1.8CE+O 
6. 01E+1 0.87E+l 
Q.OE+O 

WLLFOIA4312- 015- 0172824 



=I· 
:I 
] 

] 

1 
1 
l 
1 ·-
1 
1 
1 -
1 
-1 --
-1 
-1 
I --
1 
I 
I 

------··· 

: ~ . 

Pa11 1 
Rtctivtd: 04/18/90 

IIEPCilT IIN£S lc POJRE 
TO 11701 BOR!Wf JIUVE 

S\IITE 340 ' 
sr. Ullts, tiJ 63146 

ATTEN IJAYID MINI:TOH. 

IlRa. Oit RU't REPORT 
~ 18190 15: 'll: 40 

PREPMED UIRAIIIII.DOICIL SCIENCES LAB. 
BY 1550 BEAR CREElS ROAD 

OM RJDQE, TN 37931 

ATTEN =:.ERS~__, ......... -----
Ptll£ 61~9707 COOACT JI" DII~ 

CUENT IIN£S ST 
COf'Nlf DN£S lc tiDE 

FACILITY ST. UliiS. tiJ 
NSm Ttl Itel.UE u-tso. ~Z)() AND TH-232 FtR AU. FRAC.(!g§,_ 

IBJI. lD WATER SNf'LES 
TAKEN ___ _ 

TRNE -----·---TYPE---------
P.O. I----------

IffJOICE undn !tparah~":..-.--

SNfiLE IIIEMTIFICATIDN: 
Q! 1111100 
02 fii110F 
03 111102\J 
04 1'11102F 
05 111108\J 
Oil tiUOSF 
QZ llllo:xJ 
~ llllO:F 
09 111104U 
10 111104F 
!! 111101F 
!i llllOlU 

----1 

TEST CODES and ~ used on tbis rtport 
~ CROSS M.PHA 
~ QROSS BETA 
L_ OA.W SPEC 

~ :.::.RA-:....;:226=------
~ :::.RA-:..:228=-----
~ .:.:,TH-:....:228=------
mm_ ~TH-:..,;:230=------
:ngg_ ~ll+-:....;:2:32=-------
~~u-~~~------
U2l5 ~/ZJh 

~-u-~zm=-------

WLLFOIA4312- 015- 0172825 
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.. 
Pagt 2 
Rtctivt~: 04/18/90 

ITRSL Olt RUtt ~T Wort Dr~tr I ~ 
Results •• Sllflt 

SNI'LE ID ,_.1100 FIACTlmt 01A TEST CODE ;s tW£ ONN !'Et 
- Dab l Tiii'"tolltctd 04/177r'" &:.;.:-.r!ti::rft;:;.J~or~, .,8!\'~'"'~ --

liiiTS tCi/1 
.TN 05/18/90 

0N11A SPEC rmu:r 

lt-40 <l.OE+2 
cs-137 Q.OE+l 

2-SIQM 

VERIFIED BY RDJ 

cmER REStU 2-SIQI'.A 

CROSS ILIPA (1. OE-+0. 
QR(ES BETA (4.0E+O 
RA-226 <l.OE+O 
RA-228 Q.OE+O 
~234 <t.OE+O 
~235/Z36 <l.OE+O 
~2:JS O.OE+O 
11+-23) (1. OE+O 
11+-232 <l.OE+O 

~~0~~~11~~~------·---- FRACTIOt 02A lEST CODE ts tW£ QN!1A S'EC · 
Dab • Tiiltolltc:t,. 04/lmlr tihgorv f!L_== 

w.ns pCi/1 ' 
YlTN 05/18/90 

ONI1A S'EC Rel.T 

lt-40 (1. 9E+2 
cs-137 <2.0E+1 

2-SIQM 

VERIFIED IV RDJ 

OTl£R RESt.lT 2-SIQM 

GROSS IUHA <1. OE+O 
GROSS BETA <4.0E+O 
RH'2.ll <l.OE-+0 
RA-228 Q.OE+O 
~234 (1. OE-+0 
~:z:JS/236 <l.OE+O 
u-a O.OE+O 
llf-23) <l.OE+O 
nt-232 (1. OE+O 
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, .. ,, 3 
Rtuivtd: 04/18190 

ITRS. O.t RUtt REJ'(RT 
Rtsults •• S..,lt 

!WI'l£ m 1111~ FRACTitlt 03A lEST ClllE QS IW£ pyttA !PEC =-:..:==-------- Dlh l TiiltDlltctld 04/1'77W'""" tiittDTI c:=: 

\IUTS tCi/1_ 
Mm.l 05/18/90 

ONtiA S'EC RESill.T 

K-40 (1.·4£+2 
C5-l37 '<2. OE+l 

2-511:1'1\ 

VERIFIED BY RDJ 

01l£R RESI.LT 2-SIGttA 

CR[!;S ALPHA <B. OIE+O 
~roSS BETA 7.09E+O 5.46£+0 
Rlr-226 <1.<£+0 
RA-Z2S O.C€+0 
~234 1.42£+0 0.39£+0 
~235/236 (l.C€+0 
~i!38 1.30E+O 0.:&+0 
llf-230 <1.0E+O 
TH-2.32 <1.0E+O 

SNPLE ID =PII=10=2F __ FRACna. 04A TEST CODE GS IW£ QNttA !PEC 
·--- Dlte l Tiii'"tDlltctd 04/lmtr tihgor9 L== 

~ITS pCi/1 , 
~TN 0"18/90 

;Nft\ S'EC , Reu.r 

K-40 (1.1E+2 
C5-137 <2. OE+l 

2-SII:M 01l£R 

GRtSS AIJIK\ 
CROSS BETA 
RA-226 
RA-228 
~234 
~2351236 
~lJB 
lH-230 
llf-232 

VERIFIED BY RDJ 

HalT 2-Sli:WI 

<2.26£+0 
<8.4:£+0 
<l.OE+O 
<3.CE+O 
2. 4:£+0 0. 57E+O 
<1.CE+O 
1.S7E+O 0.45E+O 
O.CE+O 
<1. CE+O 

WLLFOIA4312- 015- 0172827 
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Page 4 
Received: 04/18/90 

Ilia Oak Ridtt REP~T Work Ordtr I SCHI4-il65 
Results·~, &llplt 

SNI'l£ m :.:..,~lOElJ~---·---

\JUTS 1Ci/l 
~TM 05/18/90 

FUCTUII 05A TEST COlE ;s IW£ IWitA SPEC 
Dltt • Tiiilolltctd 04/1~ z:;=~~h~,o~r,~HL~·--

VERIFIED BY RDJ 

QNft\ ~EC RESl.lT 2-Sic:M DTt£R RESl.lT 2-SIQMA 

K-40 (1.9E+2 
C5-137 Q.OE+l 

~~~D~~~lOOF~----·-----

~ITS pCin 
~'TN 05/18/90 

GROSS ALPHA a. :soE+O 
OROSS BETA a. 03E+l 
RA-226 (1. OE+O 
RA-228 O.OE+O 
~234 2.20£+0 0.47E+O 
~235/236 a. OE+O 
~238 1. 67E+O 0.40E+O 
llt-230 1.57E+O 0.61E+O 
llt-232 (1. OE+O 

FRACTI(Jf 06A TEST CODE GS lW£ ~ SPEC 
Ditt • Tii!Collecbd 04/lmQ tihgorv !it. __ _ 

VERIFIED BY RDJ 

Q.tW.A ~EC REStlT 2-SIW DTt£R Rel.T 2-SIQttA 

K-40 <1. SE+2 GROSS A1.PH.4 (1. 06E+1 
C5-137 G'.OE+l OROSS BETA <B.36E+O 

RA-226 <l.OE+O 
RA-221 O.OE+O 
~234 3. 57£+0 0.~+0 
~ZiS/236 <l.OE+O 
~ZII 2. 9:E+O 0. 54£+0 
'lit-a) (l.OE+O 
llt-232 <l.OE+O 

WLLFOIA4312- 015- 0172828 
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Hart Grier I 50-04-06!i Pagt 5 
Rtctivtd: 04/18190 

Ilia Gal RUtt REPIIfT 
Ra1vlt1 •• S..,lt 

llfiTS tCi/1 
IIITN 05/18/90 

~SPEC RESULT 

K-40 (1.5£+2 
ts-137 <2. OE+1 

FRACTIIJI 07A TEST CODE OS 1W£ ONIIA !MC 
Ditt l Ti• ColltdH 04/l~ =.:.:.Gl.=lr=tg.::..o--rg"""'NA--== 

VERIFIED BY RDJ 

2-SIGM liTIER RES\LT 2-SIQ\\ 

CROSS IUHA 1. 72£+1 0.96E+1 
CROSS BETA 2. 34£+1 1. 01£+1 
RA-226 (1. r£+0 
RA-228 O.r£+0 
u-234 1.26E+1 0.19£+1 
u-2351236 <1.0E+O 
~ZII 1.2:£+1 0.19E+l 
TH-230 1.22£+0 0. 52£+0 
TH-232 <l.OE+O 

SNf'lE ID l'lllo:F FRACTIIIt OOA TEST CODE OS NN£ QNI\\ SIEC ==------- Ditt l Tiit'Colltctt~ 04/1~ Cilegorg NA :::::: 

~ITS pCi/1 ~ 
IIITN 05/18/90 

ONt'tA SPEC Rel.T 

K-40 (1.EE+2 
ts-137 <2. (l£+1 

2-SIQM liTIER 

CROSS M..PHA 
CROSS BETA 
RA-226 
RA-228 
u-234 
~235/236 
~238 
TH-230 
TH-232 

VERIFIED BY RDJ 

RES\l.T 2-SIGK\ 

O.Or£+0 
(l. 34£+1 
Q.r£+0 
O.OE+O 
5. UlE+O 0.85E+O 
<1.0E+O 
155E+O 0.66£+0 
1. 57£+0 0.45£+0 
Q.OE+O 

WLLFOIA4312- 015- 0172829 
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Pate 6 
Received: 04/18190 

ITR9. Oit RUtt REPORT 
ltsUlts •• S..,lt 

llo1't 01'411' • ~:1 

SNIU lD ll.i:lll:.:.:l04U~--· 

tlfiTS pCi/1 
llnM 0" 18/90 

QNtiA SPEC uu 

K--40 <1.4E+2 
ts-137 <2.~+1 

FRACTUJt 09A TEST COl£ ;s IW£ QIWtA SPEC 
Date Ia Tiiltolltctd ll41177'BC ~\eJD1'1 &e::.=: 

\UIFIED BY RDJ 

2-SIQM D1l£R IOU 2-SIQM 

QtOSS M.PHA 1. 14£+ 1 0.74£+1 
CRmS BETA 1. 87E+l 0.74£+1 
Rlr-226 (1.~+0 
Rlr-228 <3. OE+O 
~234 3. BOE+O 0. '7.1:+0 
~Zl'/236 <l.C£+0 
~zm 2.1XE+O 0.~+0 
1M-~ 2. OOE+O 0. 65£+0 
llf-232 1.47E-t0 0.:15£+0 

~~~D~~~l~~-----·---- FRACTI~ lOA TEST CODE ~ fW£ ONI'tA SPEC 
Dih Ia Tiii"'tolltt tl4 04/1 ~ ::.:.:.:.::ti~h~go==,,=-mAI\~·--

~ITS aCi/1 · 
Y\TN 05/18/90 

~SP£C RESLlT 

K-40 1. 04£+2 
ts-137 : <2.0E+1 

2-SIW 

0.61:1:+2 

~IFIED BY RDJ 

D1l£R ID..l.T 2-SIQI1A 

GROSS 14..PK4 <2. OE+O 
CROSS BETA <B.:E-tO 
RA-226 <l.OE+O 
RA-228 O.OE-tO 
u-234 1. 91(+0 0.411:+0 
u-235/236 <1.0£+0 
u-a l.10E-t0 o. 35£-+(1 
.llf-230 <1. C£-+(1 
TH-232 <1. C£-+(1 

•' 



..... ~ : 

-I 
·- llRSL O.k RUtt ~T 

Rtsults •• S..,lt 
Wort Drdtr I 50-04-06:· 
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SNf'L£ m :.:::fll:=.:lO~lF~---

\JUTS tCi/1 
llnlf 05/18/90 

ONft\ !i'EC RESLU 

K-40 (1.6&+2 
cs-137 <2. OE+l 

~~D~~tO~tU ________ . 

IJUTS pCi/1 
~TM 0~/18/90 

QIII'.A SPEC RESULT 

K-40 (1. 3E+2 
C5-137 <2. OE+l 

I 

RACTIIJC ItA TEST CODE CS fW£ ~ SPEC 
llitt • Tiii'l:olltttd 04/l'mr' ~~tirr:lt~gar~, 'l'llNJ\r---= 

VERIFIED BY RDJ 

2-SIQM OTl£R RSI.T 2-SIQM 

OROSS ILPHA a.1E~ 
GROSS BETA 9.52E~ 6.27£-+0 
RA-226 (1.0£~ 

RA-228 O.OE~ 

IH!34 1.26£+0 0.31£+0 
u-ZJS/236 (l.OE+O 
u-238 <l.OE+O 
TH-230 (1. OE+O 
TH-2:32 <l.OE~ 

FRACTia. 12A TEST CODE es IW£ QNt'tA SPEC 
Datt II TiifCollecttd 04/1~ ~~ti~tt-=-=go~r,-.NI\~-:= 

VERIFIED BY RDJ 

2-SlW. DMR RES\l.T 2-SlQM 

GROSS IUHA <l.OE+l 
ORaiS BETA 2. 41E+l 0.84E+l 
RA-226 <l.OE~ 
Rlr-228 <3. OE-+0 
lr234 9.06E~ 1.~+0 
lrZJS/236 1.37E~ 0. 5BE+O 
lr238 B. 64E+O l. 69E+O 
TH-230 1. 02E+O 0.36E+O 
TH-2:32 <1. OE-+0 

WLLFOIA4312- 015- 0172831 
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Page 1 
Received: 04/17/90 

REPtJIT IW£S lr PUlRE 
TO 11701 B[IU,AN DRIYEi 

SUITE 340 
ST. UlJIS, til 631% 

AllEN DAVID P\JII~ , 

CLIENT 1W£S ST 
aii'Nli DN£S lr tmRE 

FACIUTY ST. LWIS, til 

11m ID WATER SNtPlES 

ITRS. Oit Rid't REPORT 
~ 18190 16: 11: 46 

Wort Order I 50-04-i)64 

PREPARED IT/11ADI!LOI:ICA!.. SCIENCES LAB. 

BY 1550 BEAR CREEX ROAD ~'!t?ll 
OAK RIDC:E. TN 37831 ~~-

FlED BY 

A~=DS=--------------
Ptll£ 61H82-9707 COOACT JIM DIWM.. 

N£H1B TO IP«:l.IJM tr t&J, TH-2!30 AND TH-232 <I' All ~ACTI!J§_ 
I@ TO aRRECT QROSS ALPHA NfJ CROSS BETA Rat.TS ~ 05A. __ 

TH<EN ----------
l'RN6 -----~----~E ___________ _ 

P. 0. I-----------
INYOICE und•r separate cav•r 

SNfLE IllEHTIFICATitw 
01 tlltOSU 
~ flllOSF 
2i PIUOOU 
2! fii100F 
~ lli107U 
~ PIH07F 

TEST caDES and ~ ustd an tbis rtpart 
~ QRIES M.PHA 
OBETA QROSS BETA 
2§...__ eAW SPEC 

~ :=..RA-:...:22=6=------
~ =RA-:...:228~-----
~ .:.:,Tl+-229~=-------
~.:.:,TH-~~~------
~ TH-.:.:..:....:232=------
~ ~~234~------
~~m/236 

~~~~zm=-------

WLLFOIA4312- 015- 0172832 
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Page 2 
Received: 04/17/90 

ITRSl. Oit RU1t REPtltT 
Rtsults bt Slaplt 

Wort Order I 50-04-il64 

SNIU ID :.:t11::.:.;10::5U.::..-____ _ FRACTI[Jt OlA TEST CODE e5 tW£ CNitA SPEC 
Dth II Tiii'"tollecttd 04/tmr" =~~~lt:;.ga~r, .... NA~-

U.ITS pCi/1 . 
1RTN 09/18/90 

~tFIED BY IUlF 

WIN SPEC RESll1' 2-SII:MA lm£R RESll.T 2-SIW 

K-40 t'45E·r2 0. 74E+2 GROSS IUJM 1. 69£+1 0. a:E+l 
C5-137 <2. <E·rl GROSS BETA !. 4SE+1 0. 91E+1 

~~D~-=10~~-------

\ltiTS pC ill _ 
llllM 05/18/90 

QNt1A SPEC RESU 

l~ <1.4E+2 
ts-137 <2. OE+t 

Rlr-226 (1. (E~ 
Rlr-228 0. OE+O 
~234 <1. OE+O 
~~/236 (1. CE+O 
~238 <1. OE+O 
lH-2:30 <1. OE+O 
lH-232 (1. OE+O 

VERIFIED BY KDF 

HIQM one RESI.l.T HIGI'.A 

ClOSS ILm\ <1. 01E+1 
CllOSS BETA 7. 32E+O 5.64£+0 
RA-226 <1. CE-+0 
RA-228 0. OE+O 
\rZM 1. 3:£-+0 0.3:£+0 
~235/236 <1. OE-+0 
u-238 <1. OE+O 
TH-230 (1. OE+O 
lH-232 <1. OE+O 

WLLFOIA4312- 015- 0172833 



Page 3 
Rtceivtd: 04/17/90 

ITRSl Oat Ridge REPORT 
Rtsults •• S..,le 

SNI'l£ m ~"'=l06U~------ FRACTicr. 03A TEST CODE e5 NN£ ONP.A SPEC - Dih l Tiiii""tolltctl~ 04/tb?!Rr z:;::.:.::;:,~,;=.£ip:::..lo-rv .... HL:..---:= 

~ITS oCi/1 
IMTH 05/18/90 

~SPEC RESIJ.T 

ll-40 2. 83~+2 
CS-137 <2. 01:+1 

2-SIOM 

1.14£+2 

OTl£R 

GRCES IUHA 
GRms BETA 
RA-226 
RA-228 
D-234 
D-~/236 
D-238 
TH-Z30 
TH-232 

\BIFIED BY JalF 

REStl.T 2-Slc:M 

1. 01E+:Z O.ZE+2 
2. 95£+1 1.22£+1 
1. 41E+O 0.29E+O 
0.~+0 
2.1BE+O 0.49E+O 
<1.~+0 
1.37E+O 0.3BE+O 
4.45E+O 1.16E+O 
6.12E+O 1.45£+0 

SNfll£ ID ..,.fll=lOCF::.:::...----...---- FRACTia. 04A TEST CODE QS NN£ ;NI'.A SPEC 
Ditt ' Tiae-tollecte~ 04/1~ ti;egorg NA ::::::: 

~ITS pCl/1 
IMTH 0~/18/90 

~SPEC 

ll-40 
C5-137 

RESIJ..T 2-51~ 

(1. ·4£+2 
(2. ~+1 

IJTJ£R 

CROSS~ 
CRDSS BETA 
RA-226 
RA-228 
D-234 
u-~1236 
D-238 
TH-230 
TH-232 

\SIFIED BY IUlF 

RESIJ..T Hlc:M 

(1.o:zE+1 
0.6CE+1 
l05E+O 0.2SE+O 
0.~+0 
3. 81E+O 0. 63E+O 
(1.~+0 

2. 6SE+O 0. 49E+O 
Q.OE+O 
<1.~+0 

WLLFOIA4312- 015- 0172834 
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Page 4 
Reteived: 04/17/90 

ITR9. Oat Ridge REPORT 
Rtsults ~~ S..,li 

Wort Order I ~ 

SNI'L.E m :.:::fll:.:.:to~7U=------

LWITS pCi/1 
IIITN 0"18/90 

QNI'IA !WIEC RESlLT 

K-40 <1. SE+2 
C5-137 <2. CE·tl 

~LE ID Pli=10:.:.:7F ___ ....._ 

'-'tiTS pCi/1 _ 
5lfTN 05/18/90. 

QAI'I1A SPEC RES\U 

K-40 (1.BE+2 
C5-137 Q.OE+l 

FRACTia. 0"' TEST CODE C:S NAI£ ~ SPEC 
Date • Tiii""tollettd 04/tmlr ~.:;;Ci~h~ga~r,~"':rr--

VERIFIED BY KDF 

HIQM OTl£R IDl.T HIW 

CRIES ILPHA 2. :JS£+1 1.14£+1 
ClOSS BETA 1. 77E+1 1.10E+l 
RA-226 (l.OE~ 

RA-228 Q.OE~ 

u-234 <l.OE~ 
u-m/Zl6 <1. OE+O 
u-238 <1. OE+O 
lH-230 <1. OE+O 
lH-232 <1. OE+O 

FRACTitlt 06A TEST COO£ GS tW£ QNtiA SPEC 
Date • Tiii""Callethd 04/1~ =~ti~t~e~ga~rv'""'NAn---== 

VERIFIED BY KDF 

2-SIQM O'n£R RESLlT 2-SIQr'aA 

GROSS IUHA <1. 01£+1 
GR05S BETA <9.26£+0 
RA-226 <l.OE+O 
•zm O.OE+O 
u-234 lM-+0 0.39£-+0 
u-235/236 <l.OE-+0 
u-238 l. 24E+O 0.34E+O 
TH-23> (1.0£+0 
nrm <l.OE+O 

WLLFOIA4312- 015- 0172835 
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Page 1 · 
Received: 04/13/90 

REPtJT DN£S & I'OlRE 
TO 11701 IKJH'\IoN DRIVE 

S\}ITE340 
ST. LOOIS, 1tJ 63146 

AlliN DAVID PURIN;T~ 

ITI:RL OM RIDQE REPORT 
0~/31/90 1~:57:35 

Wort Ordtr I 5(H)'·179 
Wort Not Coaplete 

PREPARED ITIRADI[L()QICAL SCIENCES LAB. 

BYOAK50R=.c~: ~1f2i.d£! 
~iY 

AMH ERS::.::::.~~---------
PtO£ 4\':'82~07 CONTACT Jt" DILLARD 

a.IENT DN£S ST 
COFNlY DN£5 & PIXIRE 

FACILITY ST. LOOIS, ltJ 

SNFLES.l 

t SNPt.ES Bl-A AND B2-A WILl BE REPORTED AT A LAm! t.-TE. 

IG!K ID SOIL SNfi.ES ' 

TM£14 ---------
TRNG ----·----
~E-------------

P.O. •----· 
INVOICE under 'eparate tover 

SNfLE IDEHTIFICATI~ 
Q1 B2-4 

Qg ~54~------
Qi Bl-lt 

DAMES ~ MOOR£ 

JUN 0 4 1990 

ST. LOUIS. irkSSOUR.I 

TEST CODES and ~ used on tbis report 
~GROSS~ 
;BETA eROSS BETA 

~ RA-~22~6==-----
~ ~RA-:...:228==..-----
~ SPECIAL FOOt FlJI ~TINO 
~ -.ll+-:...:228=------
TH230 .:,:,ll+-:...:230=------
~ .:.:.ll+-:...:232=-------

WLLFOIA4312- 015- 0172836 
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Page 2 
Receive~: 04/13/90 

Iltln. OAK RIDCIE REP~T 
Rtsulh •• S.,lt 

Work Order I 50-0~179 

SNPL£ m :::!!H~---- FRACTI~ 014 lEST COli: SPEC fW£ SP£CIAL Ftll" Fti!EP(]I!!ll& - Dlh • Ti~Dllldl. 04/tP'fiC tiiltDTt ~-

PMN£TFR RESU.T 2-SICM ERROl LWITS 

GROSS AL.PH.f1 4.1(£+3 O.a:E+3 pCi/g 
GROSS BETA 6. 27E+2 1.29£+2 pCi/g 
RA-226 a. 95E+1 0.47£+1 pCi/t 
RA-228 <1.16£+0 pCi/g 
~ISO f 

~~~o~s4 ________ __ FRACT11Jf 02A TEST CODE SPEC IW£ 5PECIAL FtJifl Ftll REPtJITifC 
Dlh • Tiileollectd 04/127'Rr tiit1ort ~== 

PARN£T£R 
' 

OROSS ~ 1.93E+1 0.86£+1 pCi/g 

WLLFOIA4312- 015- 0172837 
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Pa11 3 
Rtetivtd: 04/13/90 

ITal. OM RIDQE REPORT 
Rtsult1 •• S..,lt 

llorl Ordtr I 50-0,_179 

SNfl.E ID lh\ FRACTt!Jf 03A lEST CODE SPEC fW£ SPECIAL Ftlff Rl REP!JITINO &&....:.:.-------- Dltt• Tiii"'tolltdtd 04/127r tiitiOfl M _ 

PARAI£TER 

OROSS ALPHA 
ORDSS BETA 
~ISO 

RESU.T 2-SICM ERRtl lltiTS 

1. 14£+3 0. 24£+3 ,cu, 
2. ~+2 o. ~+2 ,ct/g 
• 

WLLFOIA4312- 015- 0172838 
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Page 1 I1Ul. OM Rroc:E R£PQRT 
~/31/90 1~:~:12 

Wort Order I 50-0~190 

· ~T DNe r. POlRE PREPNIED U/RADitJ..DQICAl SCIENCES LAB. 7 
TO 11791 DtWt DRI~ = BY 1~ EAR CREEX ROAD ~ :';7/?1 

I &JUE 340 OM Rmc:E. TN 3'7831 _£~-
.... ST· LOOtS, !!) 63146 _ ~IFJJ BY 

J ATTEN I).Wtp P\.!IHOTIW -- ATTEM =ERS-=----------

J 
PfO£ 61H82-?707 CONTACT Jm DrtJ.ARt,_ 

CLIEH1' PN£S 5T SNI'LES .1 
CDPNlt DAIS r. PDlRE 

I FACl1.IlY ST. LDJIS, til 

.] 
I 

] 
j 

"] 

.I 
:J 
I 
.I 
I 

1 -
I --
~J 
-I 
1 
I ... 

1 ... 

I 
I ,. 

I 

IIIUl ID WA TtR SAI'PlE 

TMEN ------~, 11WE _______ , 
~E _______ _ 

P.O. I--------, 
INYDICE undtr ••parat• covtr 

SNI'LE IIEHTIFICATitw 
Q1 ..W tOOU 

WLLFOIA4312- 015- 0172839 



·~I 
Pa1t 2 

') Received: 04/17/90 

SNI\.E ID til t 06U 

mm. OM RI'DI:E REPmlT 
Rtsults •• S..,lt 

FRACTIOt OtA lET ~ SPEC tw£ BIN.. !=tim FtJI REPOI!l!! 
- O.ta l Ti.ii'"tDlltdt~ 04/tmo- tiittort Ia _ 

Wart Order I 50-0$-190 

~ 
] IQLT 2-SICitA ERRCR \!tiTS 

'] 3. 07E+2 1. :J:E+2 pCi/1 

~ 
_] 

J 
-1 -
1 --
1 --
-I --
I --
I --
• -
• ·-
I ..., 

I 

I 
I 

--... 
WLLFOIA4312- 015- 0172840 



] TCT - St. JLOuis formerly Envtrodyn•: Engineers, Inc. 

] 

] 

1 
I 
t ·-
1 
I --
1 -
I --
1 
I 
I 

Consulting Engineers. Sdenusu and Analyac:ai SeTvlces 

CI.IJDI'l': 

PROJ. 1: 

1908 lrinerbelt Busin.ess Center Drtve 
St. Louis. Missouri 63114-5700 

(314) 426-0880 
Fa)~ (314) 426-4212 

DPORl' OP AHAI.UlS 

Mr. Dave PuringtoD 

Dame• ' IIOora 
11"0 weatlin.s Iad .• Drive 
Suite 155 

St. I.ouia, MO 63U6 

3500-00385 

PAitA!CifDR ONI'l'S HVlOt 

AH'r:tMONY 

ARSENIC 

BKRn.Litnt 
CADMIUM 
CBROKitnt 
COPPER 
LEAD 

ICERC't1RY 
RICXEL 
SILVER 
SELENIUM 
'fHA.LLitlM 
ZINC 

PARAME'l%R 

CYANIDE 

(OG/L) 

(OG/L) 

(OG/L) 

(OG/L) 

('OG/L) 

(OG/L) 

('OG/L) 
('OC:/L) 

(OG/L) 

(OG/L) 

(UGlL) 
(OC:/L) 

(UG/L) 

ON ITS 
....:..... 

(OC:/L) 

-
< 2t 
3.1 

< 3 
< 3 
< 10 

<U 

< 73 

0.48 

< 15 

1.1 
1.3 

<1.0 

<lli 

ICWlOt -
< 5 

ROTJ!a See reverse aida f·or •sDNDARD CI.AOSBs.• 

cUalt 8 7 /bl)cJ 

··' 

UPORl' DADa 11&7 10, 1990 

SAHPL3 .&RAI.TDDa On• water aampll analvzecl 

for the pariiiiiBte:ra 

liatedbelow. 

DAD uc:zrnna &prU 18, 1990 

P.O. h 

< 24 

2.5 

< 3 

< 3 

< 10 

<14 
< 73 . 

< 15 

<1.0 

<1.0 

<1.0 

<16 

DAMES & MOOR£ 

MAY 1 ,i 1990 
Twin City Testing Corporation 

A-an(HIH)~rl-
.ST. LOUIS. MISSOUnl 

WLLFOIA4312- 015- 0172841 
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Page 2 RBPO!r: OP .IJIALYSIS 

-1 a.xmrr: Hr. Dave Puringt.=:~n RBPOR1' DAD: Jlay 10, 19510 

Dame• 5 Moore .DAD JtBC:ZIVEDr .April 18, 1UCl -
1 PR03. fa 350G-003B5 P.O. f1 

'""" ., 
DBDC'nOlf HW1051 

- PARAHETBR UHITS LDIITS BI.Alnt Klf109 DUPI.lc:AD - - -
-j I.IHDANE (UG/L) 0.002 <0.002 <0.002 <0.002 

Dn.ACBI.OR . . . . (UG/L) o.oo3 <0.003 .<0.003 <0.003 - BEP'UClll.OR EPO:UDB (tJG/L) 0.004 <0.004 <0.004 <0.004 

I ENDOstn.FAN I (UG/L) 0.005 <0.005 <0.005 <0.005 

DIELDRIH (tJG/L) 0.006 <0.006 <0.006 <0.006 

----.. ENDOStJUAN II (UG/L) 0.010 <0.010 <0.010 <0.010 

I 
4,4'-0DT (tJG/L) 0.015 <0.015 <0.015 <0.015 

ZHDIUH A.LDEKYDB (tJG/t) 0.024 <0.024 <0.024 <0.024 

KETHOXYCBLOR (tJG/L) 0.063 <0.063 <0.063 <0.063 - alpha-BHC (tJG/L) 0.002 <0.002 <0.002 <0.002 

-J beca-BHC (tJG/t) o.oos <0.005 <0.005 <0.005 
delta-BHC (tJG/l.) 0.001 <0.001 <o.oo·1 <0.001 - gamma-CHLORDANE (UG/t) 0.003 <0.003 <0.003 <0.003 

I 
alpha-CHLORDANE (tJG/t) 0.003 <0.003 <0.003 <0.003 
4,4'-DOE (tJG/t) 0.006 <0.006 <0.006 <0.006 

--- ENtlRIN (tJG/t) 0.016 <0.016 <0.016 <0.016 

4,4'-DDD (tJG/t) o.ou <0.011 <0.011 <0.011 ,I EHDOStJUAN SUU'ATE (tJG/L) 0.022 <0.022 <0.022 <0.022 
EBDIUlf DTONJ: (UG/L) 0.019 <0.019 <0.019 <0.019 ,_ 
AROCI.OR-1 0 16 (tJG/L) 0.047 <0.047 <0.047 <0.047 

I~ 
AROCI.OR-1260 (tJG/L) 0.187 <0.187 <0.187 <0.187 

AROCWR-12 21 (tJG/L) 0.107 <0.107 <0.107 <0.107 . - AROCI.OR-1232 (UG/t) 0.083 <0.083 <0.083 <0.083 

rl 
AROCLOR-1242 (tJG/L) 0.044 <0.044 <0.044 <0.044 

AJtOCI.OR-1254 (tJG/L) 0.054 <0.054 <0.054 <0.054 

L-
~R-1243 ('OG/:0:.) O.C514 <0.094 <0.0!74 <0.094 

[~ 
ALDRIH (t:JG/L) 0.003 <0.003 <0.003 <0.003 

TOXAP.HBNB (UG/I.) 0.205 <0.205 <0.205 <0.205 

rl DII'DlC'riOll HWl09 

~-
PARAHE1%R tJHI'l'S I.IHITS BI.Alnt HW109 DtJPI.lCAD 

rl -- -
2,4-D (trG/I.) 0.745 <0.745 <0.745 <0. 745 

S:ri.VEX (trG/L) 0.197 <0.197 <0.197 <0.197 

~j 
I-..-

-I 
;j 

WLLFOIA4312- 015- 0172842 
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Page 3 DPOM OP ARAI.YSIS 

-1 C.IlnfT: ttr. Dave ~ringtoa DPORT DI.DJ Hay 10, 1,0 
Dames £ Moore DAD JtBCBIVlUl 1 April 18, 1"0 --1 PROJ. h 3500-00385 P.O. Ia 

l 
llE'l'!C'tiO!f 

I. I KIT Bu.mt IIW1.09 
VOI.A!rii.E COMPOUNDS (UG/I.) (UG/I.) (UG/I.) --] ACROI.BlH 100 HD rm 
ACRYLONITRILE 100 rm rm 
BEHZZNB 5 JID rm 

l BROMODICBLOROMZTHAHK 5 lfi) rm 
BROMOFORM 5 lfi) rm 
BROMOKETBAHE 10 HI) JID 

] 
CARSON D!'rRACBLORIDB 5 lfi) rm 
CKLOROBENZENB 5 rm JID 

CBI.OROBT!Wm 10 rm lfi) 

2-CKI.OROE'l'BYI. VIHYI. E'l'KER 5 rm rm 

] CJILOROFORH 5 lfi) rm 
OILOROKETHANE 10 ND JID 

DIBROMOCHLOROKE'l'HANE 5 HI) rm 

_) 1,1-DICKLORETHANE 5 lfi) ' 1,2-DICHLOROEXHANE 5 ND rm 
1,1-DICKLOROETHENE 5 lfi) JID 

~ 1,l-DICHLOROETHENE 5 1m 1m 

J 1,2-DICKLOROPROPAHE 5 Jfl) lfi) 

CIS-1,3-DICBLOROPROPENB 5 rm lfi) 

E'l'BYI. BENZENE 5 BD BD 

I KE'l'HYI.ENB CHI.ORIDE 5 rm JID 

1,1,2,2-D!TRACHLOROE%BAHU ~ rm JID 

'f'ZTRACKLOROBTHYI.ENB 5 1m JID 

I 
:E'OLUZNE 5 ND JID 

1,1, 1-'rRICHI.OROE'l'HAHE 5 rm JID -- 1,1,2-TRICHI.OROBTHANE 5 rm JID 

I 'rRICHI.OROETHEHE 5 rm JID 

I VINYL CKLORIDE 10 BD JID 

-. ' ' SURROC.AD COMPOUNDS RCVRY RCVRY 

i 1,2-DICBLOROBTBAHE-04 94 88 

:E'OI.t1Elm-D8 101 " p-BFB 98 98 -. 
-. 
I 

WLLFOIA4312- 015- 0172843 
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Page 4 UPOR% OP ABAI.TSIS 

CI.Dlr.t'& Kr. Dave Puri.llgt:oa 

Dames • Moore 

PROJ. I& 3500-00385 

ACID COKPOONDS 

2-cBLOROPHENOI. 
2,4-DICBLOROPBBNOI. 
2,4-DXKKTBYLPBBNOL 
2,4-DIHrrROPHENOL 
2-III'l'ROPBENOL 
4-RI'l'ROPBENOL 
nnACBl.OROPBENOI. 
PHENOL 
2,4,6-TRICBLOROPBBNOL 
2-KB'l'HYI.-4, 6-DINI'l'ROPRENI)L 
4-CBI.ORO-3-KBTBYI.PBENOI. 

SORROGATB COMPOUNDS 

2-PI.COROPHENOI. 
PHENOI.-d6 
2,4,6-TRlBROHOPHENOL 

~BelOw QC l~ta 

ACEHAPBTBEHB 

ACEHAPB'rBYIZNB 

AH'l'BRAO!m . 

BEBZIDDnl 
BEHZ (A )Aif"l'HRAC!lm 

BEHZO(B,E)PI.CORAKTBENZ 
BBBZO(GBI)PERTtZNB 
BEBZO(A)I'TlUUm 
BIS ( 2-CBI.OROZTBO:n') KB'l'B.Po!B 
BIS(2-CBI.OROB~)B~R 

BIS(2-CBLOROISOPROPYL)!THBR 
BIS(2-BTBYI.E!rrL)PBTBALAr! 

DEDCTIOH 

I.DU~ 

(OG/L) 

10 
10 
10 
50 
10 
50 
50 
10 
10 
50 

10 

D!D!CTION 
LIKI~ 

(OG/L) 

10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 

10 

.. \ 

BIJUnt 

(OG/I.) -
HD 
RJ) 

lf1) 

RJ) 

HD 
lf1) 

RJ) 

HD 

RD 

RJ) 

lf1) 

' RCVRY -
48 

34 
68 

B:z:.AHX 

(UG/L) 

1'.0 ••• 

101109 

(OG/I.) 

HD 

HD 

RD" 

RD 
lf1) 

HD 

HD 

HD 

RD 

lf1) 

HD· 

' RCVRY 

4• 
2• ,. 

101109 
(OG/I.) 

101109 
DEJP 

(UG/L) 

HD 

HD 

RJ) 

RD 

RD 

RD 

liD 

HD 

HD 

HD 

HD 

' RCVRY -
2• 

1• 

2• 

MW109 
DOP 

(UG/L) ---
RD 

RD 

RD 

1!10 

BD 

BD 

liD 

BD 

RD 
RJ) 

lf1) 

< DL 

liD 

liD 

lf1) 

BD 

lf1) 

BD 

HD 

HD 

HD 
lf1) 

RD 

RD 

Haf 10, lJJO 
April 18, 1,,, 

WLLFOIA4312- 015- 0172844 
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-1 Page 5 UPOR1' OP AHALYSIS 

-1 a.Imrrt Hr. Dave Puring1:.on REPOR1' DAD t Kay 10, U90 

Dames ' Moore DAD IIECIIVBDt April 18, 199n 

-
-1 

PROJ. ft 3500-00385 P.O. ft 

D2DC:::IOH HV109 
~ BAS2 REtJ'l'RAI. COMPOUNDS I.IMI:r Br.AHlt HV109 DW 

-1 CO!m). ("OG/I.) (llG/I.) (llG/I.) (llG/I.) -
?-. 

4-BROHOPDHYI. PDli"YL BTmtR 10 JfD 1m lit) 

-1 BO':'YI. BlUIZYI. PB'l'BAIAD 10 HD HD lit) 

2-CBI.OROHAPH'l'BAI2NE 10 liD liD JfD 

4-CHI.OROPHENYI. PHENYL !!:rH!R 10 lit) lit) lit) - Cli:RYSENB 10 lit) 1m lit) 

-1 DIBEHZO(A,B)AHTHRAC!!NE 10 lit) 1m lit) 

DI-N-BtJTYI. PB:rBAI.AD 10 1m 1m 1m 

.... 1,2-DICBLOROBENZ!!HB 10 1m ND 1m 

_J 1,3-DICBLOROBENZZN!! 10 1m 1m lit) 

1,~-DICBLOROBENZ!!HB 10 ND 1m 1m 

3,3'-DICBI.OROBBNZIDINB 20 ND . HD HD .... 
DUTKTI. Pll'rKAI.AD 10 ND HD. 1m _J DI.tmTB!l. :PftBALAD 10 HD HD JfD 

2,~-DIHI:rROTOI.UENB 10 HD HD HD 

1 
2,6-DIHI~LDEN!! 10 ND HD HD 

PI-H...oc:Tn. PH'l'BALA1'B 10 ND 1m HD 

1,2-DIPBBNYLHYDRAZINB· 10 liD HD HD 

DI-N-PROPYI.HI:rROSAMINE 10 HD HD 1m 

] n.tJORAH'rBEHK 10 HD 1m ND 
l'I.llOREHK 10 HD HD JfD 

BE.xACILOROBZNZZRB 10 liD rm rm 

] BB%ACKI.OROBO'l:ADIERB 10 liD BJ) RJ) 

D%ACBI.OROCYCLOPEH'l:ADIE!B 10 JlD n 1ft) 

D%ACKI.OROBTBAN!! 10 BD HD 1ft) 

IJfDEH0(1,2,3-CD)PYREHB 10 liD 1m 1ft) 

1 ISOPSORONB 10 liD liD 1ft) 

I!AI'Jr.I'BAIZN!! 10 HI) rm RJ) 

III:rROBE.MZENB 10 HD liD liD 

1 B-HI:rROSODIH!!~INB 10 BD rm liD 

B-HI:rROSODIPK!NYI.AHINB 10 BD BD liD 

l'RBHAB'l'BIIlm 10 BD liD liD 

~I 
PniZ!m 10 BD RJ) liD 

1, 2, 4-'l'JliCBI.OROBENZ!!NB 10 SD liD RJ) 

' ' ' -.,1 JICVRY RCVRY RCVRY - - -
BI:rROBEHZE.Rll-c15 79 57 81 

1 2-FLCOROBIPHEHYI. 62 48 71 

DJUIBZllYL-d14 79 63 84 
.. 

~I 

.I 
WLLFOIA4312- 015- 0172845 
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Li :::un t: :> ~< 11 o D l' ~ 
11/01 I:Jorm.3n Drive. Suit~ 340 
S.=tinl: Louis. 1·1iJ 63146 

,.,t; tn: 03ve Pur in!] toll 

lJ u r· I• 111 : 
,. (I u : 

DAMES & MOORE 

MAY 2 2 1990 

&T. lOUIS.UISSOIIal 

Env iT c.n111en ta 1 
199•13-00~ 

C e r· t i I' i ~ d T:i'J : 

OUTOFSTATti t;iUU/Q"'fb·C:·t UU • .. ...,. ... .._. ... ~-~~- ---·-

D:::.t-a Heceivel1: 
0-Jto? f<ep.:;rted: 

IJork 1Jrli.:1r: 
C.::ltt~guriJ: 

04/16/90 
05/16/90 
90--Qq-263 

------
• 

II I' t·•-••1111' 11111'' 1111111 ' '•''
111

'' 1 

~v .. v ... 
' 

.. ~ · · ... ~ ,- i ... r .. -... r~• .. ·r-._ .... i'" .. H"···~ .. ~~··~- .. -- .... ~-·filil"''[ili""'nlil'""fili ... ~- nil. r.- 1 
! J I . ____. ___j - , __ , ~--J - ... ......1 ·-··A> ' 



2 
04/16/90 

CEP, Inc. REPORT 
Results by Sample 

~j/~1'1PI.E J D B 1 A FRACTION OlA lEST CODE AB S ------------------- -···- ···---

l~a T' k 01' de r # 

Date & Time Co11ecte~ 04/12/90 _____ .;.,..;;;._ ____ _ 
Type of: .;nalysis [le-tc-ction 

Limit vGi/g 

Gross Alph.:, 

Gross Ucta 0. 1 

All results reported in: 

UNITS p C i ( g_r:_~.m. 

RESULT 

21. 2+/-0.6 

Sf\l'lf'LE 1D BlA Ff~ACTION QlA TEST CODE ~~13[~ NAME C_es_iu_m_-_1_37 _____ _ 
Date ~~ Time Collected 04/12/90 Category lJ="'O;.;:_;IL~--

Ttjpe of Analysis Detection Li.nil: RESIJL.T 
pCi/gra;n 

Cesium-137 0. 1 

All results reported in: 

UNITS 

! .... ,.--!-~-----.-.--... ... ..- ... 
! ,-~ ' I' ! -, . --~-·-r-r-- ~-..., -· ~~~~,.·~~-~~-~~-. j 

WLLFOIA4312- 015- 0172847 
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lt.nttf J w~ P.u. UlJA ~~:..__J I • ~~· &l.LJ I L;, &'·J~ ... .., ......... , ••.•••• "'-~· •• --· ...... -·-·-- ---· --·--. ---. ·~·~ --- -· -·-- --------

Page 
i1e( e i ved: 

3 
04/16/90 

CEP, Inc. HEPOHT Work Order # 90-04-263 
Results by Sample 

::;,;r'IPt . .E I D B lA 
~-----------------

FRACTION 9_18 lEST CODE ISQ~~ NAME illillic Uranium~--
Date & Ttme Collected 04/12/90 ~~ . ...;..._ __ _ 

Type of Analysis Detection 
LiRiit pCi/g 

Uranium-234 
Uranium-235 
Uranium-238 

0. 0~) 
0. 0~• 
0.05 

All results report in: 

UNITS pCj /gr<anl 

RESULT 

-~4 ·-=2"--+ /-0. 5 
0. 6+/-0. 2 
1. 6+/-0. 3 

Category §OIL __ _ 

SANPLE ID BlA FUACTION OIA TEST CODE ~ 40 J NAME Potassium-40 --- --- ------~-----------Date ~t Tune Co !lee ted 04/12/90 Category SO;;:;:..;;;Ic=..L __ _ 

Type of Analysis RESULT 

Potassium-40 lL_l·U=.L...B. 

All results repQrted in: 

UNITS 

; 

WLLFOIA4312- 015- 0172848 
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Page 
l~ec e i ved: 

4 
04/16/90 

CEP, Inc. REPORT Work Order « 
Results by Sample 

SANPLE ID ~lA.;...__ _____ _ FRACTION QlA TEST CODE ~26285 NAME Radium-226/228 

90-04-263 

Date~< Time Collected 04/12/90 Category ~OI.;;;:_L __ _ 

Type of Analtjsis Detection 
Limit pCi/~ 

Radium-226 0. b 

Radium-228 0. 1 

All results report in: 

UNITS I'! C i.L..!ll . ..S!!l 

RESULT 
• 

41. 4+/-0.4 

<o. 1 

SAl1PLE ID BlA FRACTION QlA TEST CODE JH24Q~ NAME T.;...;.....h..:;;;....;..or....;;.....;,;iu;.=..m-...;;;;;..;23;;:;..;;;..0~~--
Date ~< Time Col lee ted 04/12/90 Category =SO;..:;..;;:IL;;;..__ __ 

---' ' ' If--, :~· 

Type of Analysis Detection Limit RESULT 
pCi/gram 

Thorium-230 0. 05 

All results report~d in: 

UNITS pCi/gram 

<:0. 2 



Page 
Received: 

5 
04/16/90 

CEP, Inc. REPORT Work Order ~ 90-04-263 
Results by Sample 

SAf1PLE ID BlA 
~~----------------

FHACT10N OlA TEST CODE TH2J~~ NAME Thorium-232 

Type of Analysis 

Thorium-232 

Date & Time Collected 04/12/90 ~~~;;,._ __ _ 
Detection Limit RESULT 

pCi/gram 

0.0~ 

All results reported in: 

UNITS pCi/gram 

~~~~-~~-------CategoryS =O;.,=..;;Il;;:__. __ 

• 

SANPLE ID B2A 
~-------------------

FRACTION 02A TEST CODE AB S -·-- .,. __ 
Date & Time Collected 04/12/90 

NA~lE Gross Al.JU!E./Beta~---
Category §,;;;..;;OI;,.=L __ _ ----

Type of Analysis Detection RESULT 
Limit pCi/g 

Gross Alpha G. 3 !99. t+/-2. 4 

Gross Beta 

All results report~d in: 

UNITS ----&.:..P ;:...C :...!.i I.Jl.!:.2!!! 

; 

-' -I -I ~ I 
. .., -~ I P-, flllr--·t-,--...-.....---- ..-..- ,.._...._ ..-.- ..--..- .--.- ,....... ,........_ j 

WLLFOIA4312- 015- 0172850 
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Pa·~e 
Received: 

6 
04/16/90 

CEP, Inc. REPORT 
Results by Sample 

Work Order # 90-04-263 

S.'tNPLE 1 D B2A 
~~------------------

FHACTION Q2A TEST COVE CSl~!~ NA~JE Ces_ium__.;;.-1~37 ____ _ 

TlJpe uf Analljsis 

Cesium-137 

Date ~~ Time Col lee ted 04/12/9Q___ Category SO=IL;,____ __ 

Detecti~n Limit RESULT 
p C i I g 1' am 

0. J (0. l 

All results repo~ted in: 

SAI'lPLE ID B2A FRAC1lON 92A TEST COUE !~OU 5 NAI1E Isoto~ic Uraniu;.;.;-m __ _ 
Date & Time Collected 04/12[~0 Category S~O~IL~------

Type of Anr..lysis 

Uranium-234 
Uranium-235 
Uranium-238 

D~:tE~ction 

L i.rd t l• C i / g 

0. 05 
0. 05 
0. 0~ 

All results report i~: 

UNITS 

RESULT 

--~~- 4·1-/-0 . ....§ 
-~o. 2+L-O • ...!. 
---=2 .. 4+/~ 

- I 

' ' 

J 

1. 

WLLFOIA4312- 015- 0172851 
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Page 
f\eceived: 

7 
04/16/90 

CEP, Inc. REPORT 
Results bq Sample 

t4or k Order U 90-04·-263 

SI,~IPLE IIJ U."-'2A~-------- Ff~ACTION 02~ TEST CODE ~-1Q~ NANE Potassium-40 ___ _ 
Date t1 Time· Collected 04/12/90 Category SDI-=-L __ _ 

Type of Analysis RESULT 

Potassium-40 

All results reported in: 

UN I TS p C i I !!.ri!!!! 

Sf;f'IPLE 1U B2A FRACTION 02~ TESl CODE R_26~8S NAf'JE Rad i um-226/228 ___ _ 

Type of Analysis 

Radium-226 

Radium-228 

Date t( Time Collected 04/12/90 Category ~=-=Ol~L __ _ 

Detection 
Limit pCi/g 

0.6 

0. 1 

HESULT 

132+/-8 

150+/-38 

All results report in: 

UNITS ----=P c i .l.gr_~m 

fill, ,..j .. ,., .. ,...j'''"l!-'i'"' 11(111'j"'',."j''''ipll''~'"'"~'~'·" 1ipit•·;•···'·~····n·,f···;···"l'~''"'."'i"Ult:tllllll:t:lj""""'"'",.'f"'""v"llouul~u·••~··•~ 
1 

. ' ' ' . J . ·- ·-WLLFOIA4312- 015- 0172852 
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8 
04/16/90 

CEP, Inc. REPORT 
Results by Sample 

Work Order # 90-04-263 

SANPLE ID B2A 
~~--------------

FUACTIUN 02A lEST CODE TH2305 NAME Thorium-230 
~==----~------------ ----

Date & Time Collected 04/12/90 
--""--~~----

Type of Analysis Det~cti~n Limit RESULT 
pC i I grac11 

Thorium-230 0.05 ___ _.;<:..::::.o,_g 

All results repo~ted in: 

UNITS p C...iL.!l.!:s.ru 

Category SOIL;;.:;.__ __ 

• 

SAI11)LE lD B2A FHACTION Q.f8 TEST CODE TH2~25 NAME T.;..;.h;..;;..or.;......;i;....;;;...um;;.;._-..;;;;;..23=2'"-~---
Date ~~. Time Collected 04/1~/90 Category S=O...;;:...;;::IL;;...._ __ 

Type of Analysis Detection Limit RESULT 
pCi/gram 

Thorium-.232 0.05 1.3+/-0. 5 

All results reported in: 

UNITS pCtlg£~ 

r ····,..r···,..,-,..,-. .,.., .. 1!-r ,., .,..,.~Pit . .,. i .,. ! ··I ... ( ..... , ........ I'" .... I.·~···.-·,- I-
WLLFOIA4312- 015- 0172853 
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Page 1 
Received: 04/13/90 

REPORT DNS & I'!OORE 
TO 11701 BORI'IAN DRIVE 

SUITE 340 
ST. LOUIS. 1'10 63146 

ATTEN DAVID PURINGTON 

CliENT DAI1ES ST 
CCifiANY ONES & I'!OORE 

FACILITY ST. LDVIS, KO 

I'CRK ID SOIL SAl'B'LES 

ITRSL Qat Rid'e REPORT 
05 15/90 15:53:05 

~ori Order I SO-Q4-048 

PREPARED IT /RADII!.DCHCAL SCIENCES LAB. 

BYwts~~~~~R~~~·~~~Roa~-----L~~~~~' 1 ~ RICQE, TN 37831 w./._ 

AmN :.ER;:.::.S ____________ _ 

P.u£ o15-482-Y707 COOACi ~ ILLARD 

T~ ---------
~~--------------
~E---------------

P. 0. t -------------
nfVOICE ur.~er SP~arat~ ~'VPT 

SA. 'fiLE IDEHi!F! CA TIG.V 
O!S ~1~--------
~~~~--------------------
J3~~~---------
~~=~~---------------------
~~Ct~---------------~--
·}6 C2 =--------· 2 UD-1 
:~3 Uil-:2 
Q: UB-.3 
::) U9-.; 
l! UB-5 
!i UB-6 
~ Bt-4 
1!. Bl-9 
ll Bt-: 
!.a 92-~ 
!7 82-5 
~ B2--:: 

~~9~~-G--------

TEST CODES and NAMES used on this report 
~CROSS ~~A 
CBEi A GROSS 2ET.; 
~~S?EC 
~RA-~e· 

RA229 R:.::..A:..,;-22'1=--------
~ ~~.:...=:~;;"':.::c ____________ _ 

~~~~-~~=·0 __________ _ 

~ ~.:.:..:....:232:::.:.:=--------ym_ .:;..ll-,:23::..;4 ______ _ 

n_ u-~5/~:!6 
~ .::..ll-.:~==-------

WLLFOIA4312- 015- 0172854 



SS8GL~O- 9~0- Z~£17'v'IO.:lllM 

I -i 
I -, ::~~~ ! !1:\Ei. Qok Ridae RE?t~T Wort 'Jrnr ~ :!J-J4~·~ 

-~ 
I 

-~ 

I 

~!ceived: C4/l~/90 

·;,;i"P•~ I!l :::.S:..! ----

UNITS ~Cilg 
~TN OS/l~/':0 

G.!l1l":.~ SPEC 

:~-.w 

CS-137 
i!A-~b 
.. _ ·-t,..,.. 
nh-....,::1 

i_,~!iiS :.£iL.q 

rtEE\;"...7 

1. ii'E+l 
<2. CE-l 
1. 1t!E-+<) 
i. :~E-J 

:.:nTN OS/!~/~0 

QA,"':l".A :l'E~ RE:Li...T 

~-.;o 5. 1~~ 
~A-~o 1. !EE'OiJ 
RA-2::8 I l, 29£~) 
CS-137 6.9~-2 

lesult; ~1 :0Joie 

~ACTION 0!~ '!E:i CuDE GS :W.£ ;:.l'l!'!A :r~·: 
Date ~ Ti~C=l!ected t)4/t~ ..:au9cr~ __ 

'SIFiE 3V EiS 

2 :rG:-.A i!T'r·E ~E\.'LT ~-€!G~A 

O.~CE+l QRCSS &."t'.A ., ~Ht".;.l 
""'"--~ . 1. leE•t 

~css :Ei~ 2.67E·H 1. 1CE•l 
;J. !E~ 'J-~.; :. ~!E...,J :.l.~;E~ 

'l~:E·v u-~~/2:~ ~.CE-1 

IJ-~3 a. a.;£-! 2. 3CE-! 
TH-~0 1. ~ee:.:.o O.!'"~~J 

rn-~ !. ~2£+'} J. 2iE~ 

:=?.:.CTIC~j C~~ ~7 :::~E ~3 NAr!E i:.~~~ :?~~: 
:a~2 ·~ Ti~:~!12t~~;: ~]l!!~ -..---...... 4:-.':,-:~-:~~:;~r~~:-.----·-----

IJ2!FiED 'JY SS 

' :!G.'f.A orrE..~ 
-~_, .. ru:.:·./1 .. 1 ~-SiG.~A 

0. ?!E~ ;acss ALD!J.A 1. i4E+1 0. 77£.;-l 
0.1~~ QRCES JEi.\ 2. :7£;,1 v. 9!E·H 
O.lCE~ u-224 9 1:11:'-1 . ··- . 2. O~E-l 
:l. ~~-2 !.,'-~5/~6 ~ :~!:'-1 

,. ·- . 
iJ-2:8 !. 07E .... J 0.2~E-..J 

i'H-2:0 '~::::~~ 0 . .;~JE~) 
iH-2~2 l.17E...O 0.~=~~ 
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Pagl! 2 
Recl!ivl!d: 04/13/90 

ITIISL ~k Ridgl! REPORT 
Results bv Sample 

Wort Ordl!r I So-o4-o4S 

~~~D~~~-------

UNITS pCi/q 
WRTN OS/15/90 

G:.s"'::''A SPEC RESU.T 

K-40 1.0CI+1 
CS-137 Q. OE-1 
RA-226 7.s:;E-1 
RA-2:28 S.SOE-1 

FRACTI~ ~ TEST CODE ;s NAP£ ;Nt1A SPEC 
Date & TiuCollectad 041127'r !2-!~~.a~n:::g-or-9 ----= 

VERIFIED BY RDJ 

2-SIG11A O'ThiR RESULT 2-5IW. 

0.14£+1 c:ROSS ILJIHA 2. 32E+1 0. 91£+1 
c:ROSS BETA 1. 79E+1 0. 76E+1 

0.84£-1 tr234 7.4SE-! 1. 91£-1 
1.0~-1 U-235/2:36 <6.0£-1 

tr~ 7.82£-1 1. 96E-1 
n+-230 2.. S5E+O 0. 44£-t-0 
n+-232 7.0~£-1 1. S1E-1 

SP-:.":PLE I!lS '""'.;~----·--- ~ACTION Q~ TESi CODE GS NAI'!E G:.r.MA :PEC 
Date ~ Ti~Cwlll!ctea 04/1~ ~ategor~ ____ ___ 

UNITS RCi/9 
~TN OS/15/90 

~S?EC 

K-40 
C5-137 
RA-226 

RE..c:ut.T 

1. 09E+1 
(0.2 
l.lBE-t-0 

RA-228 '1. 26£+0 

2-SIQP.A ana 

0.1:£+1 GROSS ALPHA 
GROSS BETA 

O.llE-t-0 lr234 
0.16£+0 tr23S/236 

tr23S 
n+-230 
n+-232 

VERiFIED BY ERS 

RES\JI..T 2-5IW. 

2.19£+2 0. 50E+2 
2. T.3E+l 0.94E+1 
1. 06E+O 0. 29£-t-0 
<6.0E-1 
6.38£-1 2.10E-1 
2. 3SE+O 0.49E+O 
1. OSE+O 0.29E+O 

WLLFOIA4312- 015- 0172856 
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?:19, 3 
Received: 04/13/90 

lnlSL Oai Ridge REPORT Work Order t SCH>4-1>413 
Results b~ Sa1ple 

~~~D~Cl~--------

UNITS pCi/g 
WRTN 05/15/90 

GA. "':!A 5P EC RESIJLT 

K-40 1. 01E+1 
CS-137 <2. OE-1 
RA-226 1. 06E+O 
RA-228 1.2'E+O 

FRACTION OSA TEST CODE ;s NN1E QAit!A SPEC 
Date II Tii!Collechd 04/lmo" =~ca~h~g=or:':"'g-_--=: 

VERIFIED IV RDJ 

2-SIC."!A OTl£R RESULT 2-SIC."'A 

0. 14£+1 QROSS ALPHA l. SOE+1 0. 71E+1 
QROSS BETA 2. 5SE+1 1. 01E+l 

0.11E+O lr-2:34 9. SlE-1 2. BOE-1 
0.16£+0 lr-2:35/2:36 <6.0E-! 

lr-2:38 9. 51E-1 2. SOE-1 
TH-2:;0 2. 22E+O 0.4SE+O 
TH-2.."'2 1. !'~+{) o.3a+O 

:AJ1l L.E I D C2 
~----------·----

FRACTt~ Oe.\ TEST COtE GS tw'.E GA~A :r'EC 
Oate ~ TiGi""C~llec~ea C4/t~ l.iUgary __ 

I..'NITS pCi/2 
WRTN 05/1~/90 

£nl'II'IA SPEC R£5\LT 

K-40 1.~+1 

C5-137 <2. OE-1 
RA-220 1.1SE+O 
RA-228 1. 29E+O 

2-5IOM IJTliE 

0.29£+1 QROSS ALPHA 
QROSS BETA 

0.12E+O lr-234 
0.1SE+O lr-2:35/236 

lr-2:38 
ll+-~ 
TH-~ 

VERIFIED BY RDJ 

RES\Jl.T 2-51Ga"'A 

1. 84£+1 O.Ba+l 
2.1SE+1 0.98E+l 
1. 02E+O 0.24£+0 
<6. OE-1 
7.6SE-1 2. 01E-1 
2. 37E+O 0.43£+0 
1. 22E+O 0. 27E-HJ 

WLLFOIA4312- 015- 0172857 
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?age 4 
Received: 04/13/90 

lTRSl Oak Ridge REPORT 
Results bq Saeple 

Work Order I 50-04-o48 

~~ID~~~-~~---------

~ITS pCi/g 
WRTN 05/15/90 

QAit1A SPEC 

K-40 
CS-137 
RA-26 
RA-~ 

RESULT 

9.91E+O 
2. 97E-1 
1. Q;:E""il 
1. llE+O 

FRACTI~ 07A lET CODE GS NA11E GN!1A SPEC 
Dati & Tiii""Callected 04/1~ =~c..=a~u:::..ga~ry-_--= 

VERIFIED BY RDJ 

2-5IGM OilS! RESULT 2-SIGMA 

1.36£+0 GROSS ILPHA 2. 36E+1 0.99£+1 
0. 55£-1 GROSS BETA 2. 3~£+1 0.85E+1 
0. 10£+0 u-234 1. 27E.;.() 0.25E+O 
0. !4E+O u-~S/2"..0 <6. OE··i 

u-238 1. 04E+O 0. 22£.;.() 

TH-2:0 2. 53£+0 0. ~CE+O 
TH-2:2 9. 85E··1 2. 68E-1 

:A.'1PLE rn u!l-2 
~~--------------------

F!iACTIC.~ CEA TEST CODE GS 
Date ~ Ti=e-Coll~ctid 04/1~ -

\lNITS pCi/g 
WRTN 05/15/90 

GAI'II'IA S?EC 

K-40 
CS-137 
RA-~b 

RA-229 

RESUlT 

1.17E+l 
3.05£-1 
1. l~E+O 
1. 22£+0 

2-SIG.-.A 0Ti£i 

0. lb£+1 QROSS ~HA 
0.~-1 GROSS BETA 
O.UE+O u-234 
0.1~+0 u-Z3S/Zlb 

u-z;e 
Tl+-230 
TH-~ 

1.ategoq __ _ 

VERIFIED BY RD.J 

RE5\1L.T . 2-SIGt1A 

2. bOE+l l.OlE+l 
3. OOE+l 1.11E+1 
1. 22E+O 0.2~E+O 
(6.0E-1 
1.22E+O 0.25E+O 
1. 8:%+0 0.43E+O 
1.16E+O 0. 33E+O 

.. · 

WLLFOIA4312- 015- 0172858 
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Page 5 
Received: 04/13/90 

llRSL Oat Ridge REPORT 
Results bq Saaple · 

Wort Order I 50-04-048 

~~ID~~-3~----------- FRACTim. 09A lEST CODE CS NAI'IE 0A1'1M SPEC 
Dite fa Tii'i'"Collected 04/127110 =~ti~;='=eg~or~lJ---

t14ITS pCilq 
WRTN 05/15/90 

~JW SPEC RESILT 

K-o\0 1. 4CEH 
CS-137 2. 4JE·-1 
RA-226 1.16£+0 
RA-229 1.22£+0 

2-SIG:"A 

O.l;E+l 
0. SSE-I 
0.11E-ii1 
0.1~£-H) 

VERIFIED BY RDJ 

DTl£R RESULT 2-5IG.~ 

;ROSS ALPHA 2. 56E+1 1. O!E+l 
CROSS &ETA 3.UE+l 1.09E+l 
~234 9. lOE-1 1. 9SE-1 
u-235/Z:o <O.CE-1 
~2:38 9.24£-1 2. OOE-1 
lH-230 2.~+0 0.46E+O 
lH-232 1.1BE-ri> 0.30£+0 

SAI'IPLE ID U.:.:B"---4.;,._.. __ ~--- fi:ACTiON 1CA TEST COtE GS NA.'f: GA=I?..::.:.A,..::SF~E~C~--
Data ~ Tice-Collected 04/!~ ~a;egorq ___ :::::: 

UNITS pCilg 
~iN 05/lS/90 

~SPEC 

K-40 
CS-137 
RA-226 
RA-228 

RESi.Jl.T 

1. T/E+1 
<2. (lE-1 
1.07E+O 
1.35£+0 

2-5IQM one 

0.29£+1 GROSS ALPHA 
GROSS BETA 

0.1~+0 ~234 
0.20£+0 ~235/230 

\rZiB 
lH-230 
lH-232 

VERIFIED BY RDJ 

RE:-ul.T 2-SIQMA 

2. OOE+l 0.85£+1 
2. 90£+1 O.CJCi£+1 
9. 52E-1 2.11E-1 
<6.0£-1 
7.JSE-! 1. 92£-1 
2.11E+O 0.42£+0 
1.07£+0 0.27£+0 

WLLFOIA4312- 015- 0172859 
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Page 6 
Received: 04/13/90 

ITR5L Oa• Ridg~ REPORT 
Results bg Sa1ple 

Uor• Order I SQ-04-048 

SAffLE ID UB-5 FRACTI~ 11A TEST CODE CS tw1E C~ SPEC ==--=---------- Dab & Tiiil:ollected 04/tmo ~.::.::c..::.a~ce~go~ry~--

UNITS pCi/g 
~TN 05/15/90 

eAI"J''A SPEC 

K-40 
CS-137 
RA-226 
RA-228 

RES\.l.T 2-5IGM 

1.80E+1 0.3CE+1 
<2. OE-1 
1.14£+0 0.1~+0 
1.55E+O 0.~+0 

VERIFIED BV RDJ 

Dna RES\A.T 2-SIGI'I.A 

GROSS ALP~ 1. 83E+1 O.SJE+1 
CIROSS BETA 2. 56E+1 0.97E+l 
IJ-2".,.4 1.27E+O 0.26£+0 
11-235/2"..6 <6. OE-1 
u-~ 9. 71E-1 2. 17E-1 
TH-230 3.06E+V O.bSE+O 
TH-~ 1. b4E+O 0.42£+0 

5AtfLE ID U'il::.::....:-o~---- FRACTION 12A TE:I CODE ~S NA!";E GAI'II'IA c:p~c 
- Dita & fi.ie"CalleC:ed C4tt:7lir · .:.:.::.::.::.:,u.,:::.-:,.:,;:.:.go-rq-_--= 

UNITS pCi/q 
~TN 05/15/90 

~.A SPEC 

K-40 
CS-137 
RA-260 
RA-m 

RES'JL.T 2-51G:1A 

1.97E+l 0.32£+1 
2. 1:;:-1 0.54£-1 
1. 23E+O 0.14E+O 
1.52E+O 0.21£+0 

VERIFIED BY RDJ 

Dn£R R£51JLT 2-SlQMA 

GROSS ALPHA 2. ~E+l O.«itt+l 
;ROSS BETA 2. 51E+1 O.BOE+l 
u-234 1.19E+O 0.27E+O 
u-235/ZJO <6. DE-l 
u-2:38 1.1/:E+O 0.26E+O 
TH-230 2. 52E+O 0.52£+0 
TH-232 1.~+0 0. 32£-+0 

WLLFOIA4312- 015- 0172860 
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ITRSL Oat Ridge REPORT 
Results by Si1ple 

Wort Order i 50-04-Q4B Fige 7 
Received: 04/13/90 

5Nf'L£ ll) :,;Bl~-:;:..A -----

UNITS pCi/q 
WRTN 05/15/~ 

GA'tiA SPEC RESIA.T 

K-40 1. 24£+1 
CS-137 <2. OE-1 
RA-226 3.95£-+-1 
RA-~ 9. 59E-·1 

S~"!P~ lD ~B 1:...-9.::..-------

U?llTS pC i /g 
WRTN 05/15/90' 

~SPEC RESI..U 

K-40 6. 71£+0 
C5-137 <2. OE-1 
RA-2.26 2. 96£+1 
RA-228 ·9. 55E-1 

FRACTl~ 13A TEST CODE GS NN£ ~MI'fA SPEC 
Date fr Tiii""Collected 04/1~ =:.;:.:,.:ca::,.t.::.:eg:...or-w---

VERIFIED BY RDJ 

2-SIGI'IA OMR RES\A.T 2-5IG."'A 

0. 2CI+1 011055 .VfJ.A 1.6SE+3 0.34E+3 
QROSS BETA 3. 13E+2 O.b6E+2 

0.:3:%+1 u-2:14 7. 91E~ 1. 03E+O 
3.-wE-1 u-235/2:!6 <6. OE-1 

u-2:l8 6. 90E+O 0. 92:+0 
n+-2:0 1. SEE..;.J 0.37E+3 
TH-232 s.o;E~ 1. 59E+O 

FRACTION 1~ TEST CODE GS 
Catc ~ Ti~C~ll!t:e~ 04/1~ -~ategor~ ___ ___ 

VERIFIED BY RDJ 

2-51~ one RE5t..'lT 2-SIGI'IA 

1. 45E+O QROSS ILJ'HA 1.98£+3 0.40E+3 
QROSS BETA 3.04E+2 0.64£+2 

0.45£+1 u-Z:-4 6. 33E+O 1. OCE+O 
2. 97E-1 u-2:151230 <.6. OE-1 

u-238 6. 33£+0 1.06E+<l 
TH-Z30 1.39E+3 0.27E+3 
TH-2:12 4.11E~ 1.12£+0 

WLLFOIA4312- 015- 0172861 
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rage a 
Received: 04/13/90 

IlRSL D.li Ridge REPORT 
Results bg Saaple 

~ori Order t 50-04-G4B 

~I.E ID 81..0: FRACTION 1SA TEST CODE QS rwtE GAI1PIA SPEC =-=-------- Dab & TiieCallected 04/1~ =~ca~te:::g:...ar~;---

UNITS t.Ci/q 
WRTN 05/15/90 

G:. "!1A 5? EC RESUlT 

K-40 1.16E+l 
CS-137 3.21E-1 
RA-226 2. 4aE+1 
RA-"B 1. 29E+O 

UNITS pCi/g 
\IRTN 05/15/90 

QAP1MA SPEC REStA.T 

K-40 9.40E+O 
CS-137 <2. OE+1 
RA-220 1. SlE+l 
RA-228 1.2~+0 

2-5IG.".A 

0.20£+1 
0.90E-1 
0.37E+1 
0.~ 

2-5IG.'1A 

1.s:E+O 

0.19£+1 
0.36£+0 

VERIFIED BY RDJ 

Dna RE..~tT 2-5IG.".A 

GROSS ALPHA 1. BlE+3 0.3iE+3 
GROSS BETA 2. 74£+2 O.SSE+2 
u-2-'2.4 7. 44£...0 1. 04£+0 
u-ZJS/236 <6.0E-l 
u-z:a 7.00E+O 0. 99£+0 
lH-230 1. 4~E+3 0.36£+3 
TH-232 6.69E+O 2.l~E..O 

IJelFIED BY RDJ 

OTHER RES!J.T 2-SIGNA 

GROSS Al.Pt!A 7.81E+3 1.5i'E+3 
GROSS BETA 9.69£+2 1. 97E+2 
u-234 t.BOE+l 0.24E·H 
u-23512:36 2.13E+O 0. 44E-+O 
u-239 1.14£+1 0.16E+1 
~2:30 3.72E+3 0.7eE+3 
m-m 4.S~E+O 1. 31E-+O 

WLLFOIA4312- 015- 0172862 



-I 
rage a ITRSL Cat Ridge REPORT Work Order t 50-04-Q4S 
Received: 04/13/90 Results b' Saaple 

~~ID~Bt~~~------------ FRACTION 15A TEST CODE CS NAI'IE GAI'!I'IA SPEC 
Date & TimeCollected 0411~ =~ca~u;.:g~ar~v ----

UNITS pCi/a 
WlTN 05/1Stc;o 

G:."!1A 5? EC RES!A.J 

K-40 1. 16E+l 
CS-137 3.21E-1 
RA-226 2. 40E·~o1 
RA-"9 1. 27E·i-C 

2-5IG.'1A 

0.20E+1 
0.90E-1 
0.37E+1 
0.26£-+G 

SA."'Pl! !D ::.::B2~-~~· -----------

UNITS pCilg 
IJRTN 05115/90 

QAMI".A 5P EC RESUI.T 

K-40 9. 4QE+G 
CS-137 Q.oE+t 
RA-22b 1. 51E+1 
RA-22!3 1. 25E-+O 

2-SIG.'1A 

1.83E+G 

0.19E+1 
0.36E+G 

VERIFIED BY RDJ 

OMit RE5lU 2-5IG.'1A 

;ROSS ALPHA 1. 81E+3 0.3iE+3 
;ROSS BETA 2. 74£+2 0.56E+2 
u-234 7. 44£.;.{) 1.04£-+G 
U-235/236 (6. OE-1 
u-2Ja 7. OOE+G 0.99£-+G 
TH-230 1. 43E+3 0.36E+3 
TH-232 6.69E+C 2. 1~E.;.o 

VERIFIED BY RDJ 

Oll£R RESlitT 2-SIGHA 

GROSS AI.Pt'.A 7.81E+3 t.m+3 
;ROSS BETA 9.69E+2 1. 97E+2 
u-234 1. SOE+1 0.24E+1 
u-235/236 2.13£+0 0. 44E+O 
u-~ 1.14£+1 0. 16E+1 
1H-Z30 3. 72£+3 0. 7E!E+3 
lH-232 4.,3E+O 1. 31E+O 

WLLFOIA4312- 015- 0172863 
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ITRSl Dai Ridge REPORT 
Results by Saaple 

Wori Order I SO-Q4-G4B ?age 9 
Received: 04/13/90 

~~10~82~~~--------

UNITS pCi/q 
WRTN 05/15/90 

GAitiA SPEC 

K-.W 
CS-137 
RA-226 
RA-Z:9 

RE..~T 

9. lSE+O 
<2. OE-1 
s. r.;E.;.t 

1.16E+O 

FRACTION 17A TEST CODE GS NAI£ GN!11A SPEC 
Date II Tii!Colletted 04/lmu !:!.:.::_ c,.::a~n;;g~or~g-----

VERIFIED BY RDJ 

2-51~ one RES\l.T 2-5IGMA 

1. n£+0 GROSS I.LPHA 5.56E+3 1. 12E+3 
GROSS BETA 7.76£+2 1.S9E•2 

0.47E+l u-234 1. 13E+1 0. lSE+l 
0.31E-+<J U-235/236 <6.0E-! 

u-238 6. S:;E+O 0.92E.;.() 
Tl+-2:;0 2. 82E+3 o.:eE+J 
n+-~ 1. 31E•l 0.3CE•! 

S.:U"''PL.E: !!l :.:E2;_-':=--------- FRACTION !eA 'f'l:-5! CC!:E ~ Nt\"!E ~~.::.:-•:.::.A:...:SO~ . .;.::EC~---
Dite & Ti~~ollec:ed 04/!~ ~ategorq _______ ::::: 

UNITS pCi/q 
~TN 05/15/90 

~SPEC 

K-10 
ts-1:r7 
RA-226 
RA-228 

RSJI..T 2-SIG.".A 

9. 53E+O 1. 61E+O 
<2. OE-1 
IJ.BSE+O 1. 59E+O 
9.90E-1 1. 73E-1 

VBIFIED BY RDJ 

on£R RESULT 2-SIGMA 

;ROSS ALPHA 1. 08E+3 0.2:£+3 
GROSS BETA 1. 49E+2 0.3:£+2 
u-234 1.98E+O 0. I!E+O 
u-2351a 6. 61E-1 1. 62£-1 
u-238 2.14E+O 0.3..~+0 

TH-ZlO 5. 74E+2 1.13E+2 
TH-232 1.16£+0 0.49E+O 

WLLFOIA4312- 015- 0172864 
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?age 10 
Received: 04/lJ/90 

ITRSL Oat Ridge R£?0RT 
Results bv Sa1ple 

Wort Order I SQ-04-048 

~~ID~BK~G-------------- FRACTII:fl l'IA TEST CODE 9S NA11E !WmA SPEC Date II TiiH"Colhchd 0411~ ~~Ca:::,.t~tg:..or_q ______ _ 

UNITS pCi/g 
WRTN 05/!5/90 

GA."'MA SPEC RSJLT 

K-40 1. S1E+1 
C5-137 <2.0E-1 
RA-22b 1. 09E+O 
RA-228 1.~-i1) 

2-SIG."'A DllS 

0.29E+1 c:R oss Al.P!J.A 
CROSS BETA 

0.1~~ ~234 

0. 1EE.;O ~235/~ 
~239 

TH-ZW 
TH-232 

VEl IFIED BY RDJ 

REStJL.T 2-5I~"'A 

3. 30£+1 1. 14E+1 
2. 7TE+l 0.96E+1 
1. l:;E..;;i 0. JlE+O 
<o.OE-1 
1.11E~ O.J1E+O 
3.5SE-i1) 0.61E.;.o 
1. 54E+O 0.3~.;;1 

WLLFOIA4312- 015- 0172865 
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SOUTHWEST LABORATO:RY ------
OF OKLAHOMA, INC. 

May 7, 1990 

David Purington 
DAMES & MOORE 
11701 Borman Drive, Suite 340 
St. Louis, Missouri 63146 

Project: 19943 - 002; Ford Earth City 

Dear Mr. Purington: 

Enclosed are the analytical results for your samples received 
in our laboratory on April 17, 1990, for the above captioned 
project. 

All the samples were originally extracted on April 17, 1990. 
The acid surrogates were outside QC limits for sample MW105, 
MW1.06 and MW107. These samples were re-e.:~tracted on Ap1:-il 26, 
1990 and re-analyzed on May 1, 1990. The acid surrogates also 
did not meet the~ recovery criteria for sample MW105 and MW106. 
This indicated a. matrix effect. We. have reported the data from 
the reanalyses for these three sampls. 

Per your request we have preformed a matrix spike and duplicate 
for the following samples; 

MW101 (cyanide), MW105 (metals) 

Additional Matrix Spike/Matrix Spike Duplicates will follow 
with the completion of the remaining portion of this project. 

If, in your review, you should have any questions or require 
additional information, please call. 

Sincerely, 

~p/ 
Randy Staggs 
Project Manager 

RS/jl 

Enc·losures 

. DAMES & MOOR£ 

M~\Y 0 G 1990 

ST ,1.0\JIS. MISSO Uil 

1700 \VEST ALBANY. SUITE C • BROKEN ARROW. OK 74012 
(918) 251-2858 • F.~x (918) 251-2599 

WLLFOIA4312- 015- 0172866 
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. 1700 W. Alban/. Suite "C" • Broken AITow, Oklahoma 74012 • 918-251-2858 

' 

i 

ENT: DAMES & MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MD 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO # 2388.01 
DATE SUBMITTED: 04-17-90 

] PROJECT: 19943 - 002; FORO EARTH CITY 
SAMPLE ID: MW101 

~AMETER 
JT.~L CYAN I DE 

OTAL METALS 

ISENIC 
-AD 
ERCURY 

I L:::NIUM 
ALLIUM 

.NTIMIJNY 

I RYLLIUM 
DMIUM 

::-iF; OM I UM 

I PF'ER 
CKEL 
LVER 

!INC 

I 
~ 

• l_ 

~ 

I 

DET. 
LIMIT 

0.02 

.1.0.0 
3. () 
0.2 
5. (l 
10.0 
30.0 
5.1) 
5.0 
5.0 
1 I). 1) 
10.1) 
10.0 
10.0 

-pA = #EPA600/4-79-020, MARCH 1985 

UNIT 

mg/L 

t..tg/L 
t..tg/L 
ug/L 
t..tg/L 
t..lg/L 
t..tg/L 
t..tg/L 
t..tg/L 
t..tg/L 
ug/L 
ug/L 
ug/L 
t..tg/L 

J.o 
.:~M 
I 

= 
= 

NOT DETECTED ABOVE QUANTITATION LIMIT 
STANDARD METHOD, 16TH EDITION 

RESULTS 

ND 

ND 
ND 
ND 
N_D 
ND 
ND 
NO 
ND 
ND 
152 
NO 
ND 
102 

REPORT: 2388.01M 

DATE: 05-1)7-90 

DATE 
ANALYZED 

04-27-90 

05-02-90 
05-1)1-90 
1)4-25-90 
05-02-90 
05-(>1-90 
1)4-25-90 
04-25-90 
04-25-90 
04-25-91) 
04-25-90 

.1)4-25-9(1 
04-25-90 
04-25-90 

METHOD 
REFERENCE 

SM 4120 

EPA 206.: 
Ei=A 239.2 
EPA 245.1 
EPA 270.2 
EPA 279.2 
EPA 20(1. 7 
EPA 200.7 
EF'A 200.7 
EPA 200.7 
EPA 2(l(l. 7 
EF'A 200.7 
EPA 200.7 
EPA 2(11). 7 

WLLFOIA4312- 015- 0172867 
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. 1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

.\ 

DAMES & MOORE REPORT: 2388.01H 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 DATE: 05-07-90 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO # 2388 . I) 1 
DATE SUBMITTED: 04-17-90 
DATE EXTRACTED: 04-27-90 
DATE ANALYZED: 05-02-90 
METHOD REFERENCE: SW846-8150, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW101 

RESULTS REPORTED IN ug/L OR Parts Per Billion 

HERBICIDES 

2,4-D 
2,4,5-TP (SILVEX) 

DET. 
LIMIT 

1.1) 
(1.2 

QA/QC SURROGATE RECOVERY 

2,4,5-T (10-98) 85/. 

NOT DETECTED ABOVE QUANTITATION LIMIT 

RESULTS 

NO 
NO 

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF OUANTITATI()N 
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

WLLFOIA4312- 015- 0172868 
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DAMES & MOORE REPORT: 2388.01P 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 DATE: 05-07-90 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO It 2388.01 
DATE SUBMITTED: 04-17-90 
DATE EXTRACTED: 04-17-90 
DATE ANALYZED : 05-01-90 
METHOD REFERENCE: SW846-8080, EPA METHODOLOGY 
SAMPLE ID: MW101 

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

PESTICIDES/PCB'S 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4-DDE 
ENDRIN 
ENDOSULF AN I I I 

4,4-DDD 
ENDOSULFAN SULFATE 
4,4-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCHLOR-1016 
AROCHLOR-1221 ' 
AROCHLOR-1232 
AROCHLOR-1242 
AROCHLOR-1248 
AROCHLOR-1254 
ARDCHLOR-1260 

ltUECTION LII't!T 

o.os 
o.os 
o.o~. 

0.05 
0.05 
0.05 
o.o~ 

0.05 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.5 
0.1 
0.5 
0.5 
1.0 
0.5 
0.5 
0.5 
0.5 
0.5 
1.0 
1.0 

QA/QC SURROGATE RECOVERIES 

DIBUTYLCHLORENDATE (24-154) 

ND = NOT DETECTED ABOVE QUANTITATION LIMIT 
J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT 
B = ANALYTE DETECTED IN BLANK AS ~ELL AS SAMPLE 
* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

RESULTS 

ND 
~JD 

ND 
ND 
ND 
ND 
ND 
ND 
~JO 

~JD 

NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

OF QUANTITATION 

WLLFOIA4312- 015- 0172869 
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SOUTHWEST LABORATORY 0.11' UlUAtlUlVJA, lJ.~'-· ... 

1700 W. Albany • Suite "C' • Broken An'ow, Oklahoma 74012 • 918-251-2858 

-
1 -

DAI'IES & M!)ORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO tt 2388.01 
DATE SUBMITTED: 04-17-90 
DATE ANALYZED : 04··18-90 

REPORT: 2388.01V 

DATE: 05-07-90 

METHOD REFERENCE: !)W846-8240, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW101 

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPS) 

:;lA TILES DET. 
.._!MIT RESULTS VOLATILES 

"jOROMETHANE 10 ND 1~1,2~2-TETRACHLOROETHANE 
B MOMETHANE 10 ND 1,2-DICHLOROPROPANE 
'-NYL CHLORIDE 10 NO TRANS-1,3-DICHLOROPROPENE 
·fOROETHANE 10 ND TR I CHLORC:::THEr-IE 
/! HYLEi-.!E CHLORIDE ~ 18 B DIDROMOCHLOROMETHANE .., 
~ETONE 10 5 J 1,1,2-TRICHLOROETHANE 
~BON DISULFIDE 5 ND BENZENE 

I -DICHLOROETHENE !t ND CIS-1 ,3-DICHLOROF'ROF·ENE 
::..! -DICHLOROETHANE 5 ND 2-CHLOROETHYLVINYLETHER 
~NS-1,2-DICHLOROETHENE ~ ND BROMOFORM 
, OROFORM 5 ND 2-HEXANONE 
, -DICHLOROETHANE 5 ND 4-METHYL-2-PENTANONE 
i~BUTANONE 10 ND TETRACHLOROETHENE 
~,1-TRICHLOROETHANE !) ND TOLUENE 

. BON TETRACHLORIDE 5 ND CHLOROBENZENE 

.':LJNYL ACETATE 10 ND ETHYLBENZENE 
~~MODICHLOROMETHANE 5 ND STYRENE 

TOTAL XYLENES 

·-
·I QA/QC SURROGATE RECOVERIES 

J)ET. 
k_I~:IT R~SUI,.TS 

s ND 
5 ND 
5 ND 
s ND 
5 ND 
5 ND 
5 ND 
5 ND 
10 NO 
5 ND 
10 ND 
10 ND 
5 ND 
5 ND 
5 ND 
5 ND 
5 ND 
5 ND 

. I.C1LUENE-d8 ( 88-110) 9n; BROMOFLUOROBENZENE(86-115) 93~ 1 ,2-DICHLOROETHANE:-d4 (76-114) 97~; 
I 

I 
~-iD = NOT DETECTED ABOVE QUANTITATION LIMIT --
1
: = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

= ANALYTE DETECTED IN· BLANK AS WELL AS SAMPLE 
• = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

I 
I 

WLLFOIA4312- 015- 0172870 



.,:)VU .l.fi YY .Ci~ .1. ~V~.l. V.l'.l. VL' VJ.~.a.'-J••~.., ..... · --
1700 W. AlbOIIIJ • Suite "C" • Broken Anow, Oklahoma 74012 • 918-251-2858 

:s & MOORE 
-~BORMAN DRIVE, SUITE ~40 
...,.IIJUIS, MO 63146 
~: DAVID PURINGTON 

~~ MATRIX: WATER 
...:.,_; 2388.01 
.IOD REF.: SW846-8270. EPA METHODOLOGY 

ioJitT: 19943 - 002; FORD EARTH CITY tel. ID: MW101 
I 

! 
I 

:;JoLATILES 
I 

DE'T. RESULTS 
LIMIT (ug/L) 

~=CHLOROETHYL)ETHER i~ 
·~~OROPHENOL 10 
~DICHLOROBENZENE 10 

'l11ICHLOROBENZENE 10 
.li..L ALCOHOL 10 
~DICHLOROBENZENE 10 

·~HYLPHENOL 10 
S~-CHLOROISOPROPYL)ETHER 10 

·-;:THYLPHENOL 10 
.~ROSO-OI-n-PROF'YLA11INE 10 
::< HLOROETHAt-JE 10 
.!.... BENZENE 10 
~HORONE 10 

·•ROPHENOL 10 
4~IMETHYLPHENOL 10 
-::ore ACID sc1 
·~·· -CHLOROETHOXY)METHANE 10 
.4 !CHLOROPHENOL 10 
-~-TRICHLOROBENZENE 1() 

HALENE 10 
: OROANILINE 10 
;~ HLOROBUTADIENE lCl 

xiOR0-3-METHYLPHENOL 1() 

· HYLNAPHTHALENE 10 
~X HLOROCYCLOPENTAOIENE 10 
......_~ 6-TRICHLOROPHENOL 10 
.~-TRICHLOROPHENOL 50 
-~ ORONAPHTHALENE 10 
~ ROANILINE 50 

t' HYLPHTHALATE 10 
~ PHTHYLENE 10 
~ ROANILINE SO ·-

ND 
ND 
ND 
ND 
NO 
ND 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
ND 
ND 
ND 
NO 
ND 
NO 
NO 
ND 
ND 

REPORT: 2388.01B 

DATE: 05-07-90 

DATE SUBMITTED: 04-17-90 
DATE EXTRACTED: 04-17-90 
DATE ANALYZED : 04-26-9•) 

SEI'IIVOLATILES 

ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-0INITROTOLUENE 
2,6-0INITROTOLUENE 
OIETHYLPHTHALATE • 4-CHLOROPHENYL-PHENYLETHER 
FLUORENE 
4-~liiROANI LINE 
4,6-0INITRO 2-METHYLPHENOL 
N-NITROSOO IF'HENYLAM INE ( 1) 
4-BROMOPHENYL-PHENYLETHER 
HE:<ACI~LOf.;OBENZENE 

PENTACHLOROPHENOL 
PHENMJTHRENE 
ANTHRACENE 
OI-N-BUTYLPHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYLPHTHALATE 
3,3-0ICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
BIS(Z-ETHYLHEXYL)PHTHALATE 
CHRYSENE 
DI-N-OCTYL PHTHALATE 
BENZQ(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDEN0(1,2,3-CD)F'YRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

DET. RESULTS 
LIMIT (uq/L) 

10 ND 
50 NO 
50 ND 
10 ND 
10 NO 
10 ND 
10 ~JO 

10 ND 
10 ~JO 

~·0 ND 
50 NO 
10 NO 
10 NO 
10 NO 
10 ND 
10 ND 
10 NO 
10 ND 
10 NO 
10 ND 
10 NO 
20 ND 
10 NO 
10 ND 
10 ND 
10 NO 
10 ND 
10 NO 
10 NO 
10 NO 
10 NO 
10 NO 

.. GA/QC SURROGATE R~COVERIES 
·t 

JleBENZENE-d5(35-114) 
~~L-dS (10-94) 

55~ 2-FLUOROBIPHENYL(43-116) 51% TERPHENYL-dl4 (33-141) 68~ 
68% 2-FLUOROPHENOL (21-100) 48% 2,4~6-TRIBROMOPHENOL(l0-123) 60% 

: 
. ..1 NOT DE!E7ED Ar~O'.JE QIJANTITATION LIMIT 
~ ESTIMA7E) ~ALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

·--:= .;i'-IAL n::: DE!ESTE) IN Blf",~-11\ AS WELL AS SAI'1PLE 

I 

J suRr\IJGH •::: :i~Cmn::RY ours I DE OF oc LIM ITS 

WLLFOIA4312- 015- 0172871 
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SOUTHWEST JABORATORY OF OKLAHOlVIA, Ir~L. 
1700 W. Albarty • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

''-lENT: 

Jl 
~I 
-
~I 

~I 

DAMES .!< MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO # 2388. 1)2 

DATE SUBMITTED: 04-17-90 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE IO: MW105 

REPORT: 2~88.02M 

DATE: 05-<)7-90 

DATE METHOD 
~ARAMETER 

~IAL CYANIDE 

I irA METALS 

DET. 
LIMIT UNIT RESULTS ANALYZED REFERENCE 

o.o: mg/L ND 04-27-90 SM 412D 

-
,fJ · ENIC 

~l(gURY 
~ENIUM iLLIUM 

IMONY -! 'YLLIUM 
W:~DMIUM 

; ROMIUM 
I PPER 
! C:<EL 
'liLVER 
.• INc 

l 
l 
i 

10.0 
3.0 
t).:Z 

5.0 
10.0 
30.0 
5.0 
5. c) 
5.0 
10.0 
10.0 
10.0 
10.0 

~A = ~EPA600/4-79-021), MARCH 1985 

l..tg/L 
l..tg/L 
ug/L 
l..tg/L 
l..tg/L 
ug/L 
ug/L 
l..tg/L 
Ltg/L 
ug/L 
ug/L 
ug/L 
ug/L 

= NOT DETECTED A80VE QUANTITATION LIMIT 
= STANDARD METHOD~ 16TH EDITION 

ND 1)5-02-90 EF'A 206.2 
ND 05-c)l-91) EPA 239.2 
ND 04-25-90 EF'A 245.1 
ND 05-02-90 EF'A 270.2 
ND 05-(11-90 EPA 279.2 
I\ID 1)4-25-90 EF·A 200.7 
ND 04-25-90 EPA 200.7 
ND 04-25-90 EF'A 200.7 
ND 1)4-25-9(1 EF'A 200.7 
73 04-25-90 EPA 200.7 
ND 04-25-90 EPA 200.7 
NO 04-25-90 EPA 200.7 
489 04-25-90 EPA 200.7 

WLLFOIA4312- 015- 0172872 
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SOUTHWEST ... LABORATORY O.F UlUAtlUlVIA, IPI\..-. 
1700 W. Albany • Suite "C' • Broken Alrow, Oklahoma 74012 • 918-251-2858 

·• 

DAMES & MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO # 2388.02 
DATE SUBMITTED: 04-17-90 
DATE EXTRACTED: 04-27-90 
DATE ANALYZED: 05-02-90 

REPORT: 2388.02H 

DATE: 05-07-90 

METHOD REFERENCE: SW846-8150, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW105 

RESULTS REPORTED IN ug/L OR Parts Per Billion 

HERBICIDES 
DET. 
LIMIT 

2~4-D 1.0 
2~4,5-TP (SILVEX) 0.2 

QA/QC SURROGATE RECOVERY 

2,4,5-T (10-98) · 91.2/. 

= NOT DETECTED ABOVE QUANTITATION LIMIT 

RESULTS 

ND 
NO 

= ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATICN 
_. = ANALYTE DETECTED IN BLAN~~ AS WELL AS SAMPLE 
I = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

I 
I 

WLLFOIA4312- 015- 0172873 
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SOUTHWEST JABORATORY OF OKLAHOMA, ll'~L. 
1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

DAMES & MOORE REPORT: 2388.02P 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 DATE: 05-07-90 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO It 2388.02 
DATE SUBMITTED: 04-17-90 
DATE EXTRACTED: 04-17-90 
DATE ANALYZED : 05-01-90 
METHOD REFERENCE: SW846-8080, EPA METHODOLOGY 
SAMPLE ID: MW10S 

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

PESTICIDES/PCB'S DETECTION LIMIT 

ALF'HA-BHC 0.0~ 

BETA-9HC 0.05 
DELTA-BHC 0.05 
GAMMA-BHC(LINDANE) 0.05 
HEPTACHLOR 0.05 
ALDRIN 0.05 
HEPTACHLOR EF'OXIDE 0.05 
E~JDOSULF AN ! 0.05 
DIELDRIN 0.1 
4,4-DOE 0.1 
ENORIN 0.1 
ENDOSULFAN II 0.1 
4,4-DDD 0.1 
ENDOSULFAN SULFATE 0.1 
4,4-DDT 0.1 
METHOXYCHLOR 0.5 
ENDRIN KETONE 0.1 
ALPHA-CHLORDANE 0.5 
GAMMA-CHLORDANE 0.5 
TOXAPHENE 1.0 
AROCHLOR-1016 0.5 
AROCHLOR-1221 0.5 
AROCHLOR-1232 o.s 
AROCHLOR-1242 o.s 
AROCHLOR-1248 0.5 
AROCHLOR-1254 1.0 
AROCHLDR-1260 1.0 

QA/QC SURROGATE RECOVERIE~ 

DIBUTYLCHLORENDATE (24-154) 65% 

ND = NOT DETECTED ABOVE QUANTITATION LIMIT 

RESULTS 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
~ ~ SURROGATE RECOVE~Y OUTSIDE OF OC LIMITS 

WLLFOIA4312- 015- 0172874 
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1700 W. Albany • Suite "C' • Broken An-ow, Oklahoma 74012 • 918-251-2858 

f 
J 

~~TILES 
I 
I 

DAMES & MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO tt 2388.02 
DATE SUBMITTED: 04-17-90 
DATE ANALYZED : 04-18-90 
METHOD REFERENCE: SW846-8240, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW105 

REPORT: 2388.02V 

DATE: 05-07-90 

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

DET. 
L!l'IIT R_ESU~ TS VOLATILES 

-~ROMETHANE 10 ND 1~1~2,2-TETRACHLOROETHANE 
lR OM ETHANE 10 ND 1, 2-DICHLOROPROPANE 
'"'i L CHLORIDE 10 ND TRANS-1,3-DICHLOROPROPENE 
·-ROETHA~IE 10 ND TRICHLOROETHEI'~E 

iE YLEI\IE CHLORIDE 5 19 B DIBROMOCHLOROMETHANE 
:!:. ONE 10 6 J 1,1,2-TRICHLOROETHANE 

!RBON DISULFIDE · 5 ND BENZENE 
~~DICHLOROETH.ENE 5 ND CIS-1,3-DICHLOROPROPENE 
, DICHLOROETHANE . S ND 2-CHLOROETHYLVINYLETHER 
.j(S-1,2-D!CHLOROETHENE 5 ND BROMOFORM 

ROFORM 5 ND 2-HEXANONE 
. DICHLOROETHANE 5 ND 4-METHYL-2-PENTANONE 
~ TANONE 10 ND TETRACHLOROETHENE 

t 1-TRICHLOROETHANE 5 ND TOLUENE 
. ON TETRACHLORIDE · 5 ND CHLOROBENZENE 
I L ACETATE · 10 ND ETHYLBENZENE 
lOD!CHLOROMETHANE ; 5 ND · STYRENE 

TOTAL XYLENES 

·~ QA/QC SURROGATE RECOVERIES 

DET. 
LII'tiT ~SULTS. 

5 ND 
5 ND 
5 ND 
5 ND 
5 ND 
5 ND 
5 ND 
5 ND 
10 NO 
5 ND 
10 ND 
10 ND 
5 ND 
5 ND 
5 ND 
5 ND 
5 ND 
5 ND 

T~ENE -dB ( BB-11 0 l I 0:5': BROMOFLUOROBENZENE ( B6 -115 l 90'< 1, Z-D I CHLOROET HANE-d 4 ( 7 6-114 l 1 03:; 

:1 NOT DETECTED ABOVE OUANTITATION LIMIT 
·1 = ESiii'IATED 'JALUE: CONCEt~TRATION BELOW LIMIT OF OUANTITATION 
....8= ANAL'fTE DETECTED IN BLAI~K AS WELL AS SAMPLE 
c ~ SURROGATE RECOVERY OUTSIDE OF OC LIMITS 
-~ 

-1 
-, 

! 

t 
WLLFOIA4312- 015- 0172875 



I SOUTHWEST ):ABORATORY OF OK.LAHO:MA, I~IC. 

I 
1700 W. Albany • Suite "C' • Broken Alrow, Oklahoma 74012 • 918-251-2858 

;Es & MOORE ·• REPORT: 2388.0:B 
lOilBORMAN DRIVE, SUITE 340 
• UIS, MD 63146 DATE: 05-07-90 
~N: DAVID PURINGTON 
I 

~~ ~~TRIX: WATER DATE SUBMITTED: 04-17-90 
":·0 .;..J88. 02 DATE EXTRACTED: 04-26-90 
")If REF.: SW846-9Z70, EPA ME1HODOLOGY DATE ANALYZED : 05-01-90 

I 

0 T: 19943 - 002; FORD EARTH CITY 
!! ID: MW105 

;·~~LATILES DET. RESULTS DET. RESULTS 
LIMIT (ug/Ll SEMI VOLATILES LIMil~ (ug/L) 

:~~=CHLOROETHYLlETHER 
10 NO ACENAPHTHENE 10 ND 
lCr NO 2,4-0INITROPHENOL so NO 

...C ORCPHENOL 10 NO 4-NITROPHENOL so NO 
~-DICHLOROBENZENE 1() ND DIBENZOF'URAN 10 ND 
~~~ICHLOROBENZENE 1() ND 2~4-DINITROTOLUENE 10 ND 

:N L ALCOHOL 10 ~JD 2, 6-0irUiROTOLUENE 10 ND 
~-DICHLOROBENZENE 10 NO DIETHYLPHTHALATE 10 ND 
~1~HYLF'HENOL 10 ND 4-CHLOROPHENYL-PHENYLETHER 10 ND 
~S -CHLOROISOPROPYL)ETHER 10 ND FLUORENE 10 ND 
~.,ETHYLPHENOL 10 ND 4-NITROANILINE 50 ND 
~ROSG-DI-n -PROPYLA11 I NE 11) ND 4,6-DINITRO 2-METHYLPHENOL so ND 
~ HLOROETHANE 10 ND N-NITRDSODIPHENYLAMINE(l) 10 NO 
~ BENZEi-.JE 10 ND 4-BROMOPHENYL-PHENYLETHER 10 ND 

:JPHORONE 10 ND HEXACHLOROBENZENE 10 ND 
-IROPHENOL ll) ND PENTACHLOROPHENOL 10 ND 
• IMEiHYLPHENOL 10 ND PHENANTHREI'IIE 10 ND 
~ZOIC ACID 50 NO MJTHRACENE 10 ND 
~-CHLOROETHOXY)METHANE 10 ND DI-N-DUTYLPHTHALATE 10 ND 

!CHLOROPHENOL 10 ND FLUORANTHENE 10 ND 
.;~4-TRICHLOROBENZENE 10 ND PYRENE 10 ND 
IHALENE 10 ND BUTYLBENZYLPHTHALATE 10 ND 

- OROANILINE 1.0 NO 3,3-DICHLOROBENZIDINE 20 ND 
E: CHLOROBUTADIENE 1.0 ND BENZO(A)ANTHRACENE 10 ND 
~:HLOR0-3-!1ETHYLPHENOL 10 NO &IS(2-ETHYLHEXYL)PHTHALATE 10 ., J .. 
~~~THYLNAPHTHALENE 10 ND CHRYSENE 10 ND 
E CHLOROCYCLDPENTAOIENE :LO ND DI-N-OCTYL PHTHALATE 10 ND 
-4,6-TRICHLOROPHENOL 10 ND BENZO(B)FLUORANTHENE 10 ND 'Is-TR I CHLOROPHENOL 50 ·No BENZO(K)F'LUORANTHENE 10 ND 
~ LORONAPHTHALENE 10 ND BENZO(A)PYRENE 10 NO 
; TROANILINE 50 ND INDEN0(1,2,3-CD)PYRENE 10 ND 
:if1HYLPH1HALATE 10 ND DIBENZ(A,H)ANTHRACENE 10 NO 
.. APHTHYLENE 10 ND 9ENZO(G~H,I)PERYLENE 10 ND 

TRQANILINE so ND 

I QA/QC SURROGATE RECOVERIEt 

-
fODENZEl\lE-d 5 ( 35-114) 87~.: :-FLUOROBIPHENYL(43-116) 74~; TERPHENYL-d14 (33-1~1) 85:; 

OL-d5 (10-94) 17:: :-FLUOROPHEHOL (21-100) 5;;;~ 2 ~ 4 ~6-TRIDROMOPHENOL( h'-123) 1 o:; 

1: NOT DETECTE~ ABOVE QUANTITATION LIMIT 
:. ::: ~ T :1.~ 1:-n 'J~I IIF ~ 1-: :·:~u:r:::'llTi.:ri TI Qt.l :lELOW LI i1 IT OF OUMH: T ;; TI Cl·i 

WLLFOIA4312- 015- 0172876 
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1700 W. Albany • Suite "C' • Broken AITOw, Oklahoma 74012 • 918-251-2858 

I 
i 

~ IIENT: 

~. 
I 

i 

~I 
... 

.I 
-..,. 

DAMES. 8< MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MD 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX~ WATER 
SWLO # 2388. 1)3 
DATE SUBMITTED: 04-17-90 
PROJECT: 19943 - 002; FORO EARTH CITY 
SAMPLE IO: MW106 

REPORT: 2388.03M 

DATE: 05·-07-91) 

.,.;1 OET. DATE METHOD 
-~R~A~M~E=T~E=R~------------------------------L~IM~IT~---U=N~IT~---R~E~S=U=L=T~S~---A~N~A~L=Y~Z~E~D~----R~E~F~ERENCE .... 

_,TAL CYANIDE 

-.. .ftJTAL METALS 

-~SENIC 
-..---AD 

MS!=;CURY 
-~i..ENIUM 

.ALLIUM 
~;;NTIMONY 

I RYLLIUM 
DMIUM 

-- ROI'1IUM 
-oFFER 

1c~~~ 
-ziNC 

1 -
-1 ·-
-1 -
I -

0.01 

10.0 
3.0 
(J. 2 
5.1) 
10.0 
30.0 
5.0 
5.0 
5.0 
10.0 
10.0 
10.0 
10.0 

= #EPA600/4-79-020, MARCH 1985 

mg/L 

ug/L 
Llg/L 
Llg/L 
Ltg/L 
Ltg/l 
Ltg/L 
Llg/L 
Ltg/l 
Ltg/L 
Ltg/l 
ug/L 
ug/L 
ug/L 

~~A 
.... M 

= 
= 

NOT DETECTED ABOVE OUANTITATION LIMIT 
STANDARD METHOD, 16TH EDITION --

I -
I -
.I 

NO 04-27-90 SM 41:20 

NO 1)5-02-9(:- EPA 206.: 
NO 05-01-9(• EPA 239.2 
NO 04-25-9(• EFA 245.1 
~D o:.-o2-9<:• EPA 27(). 2 
NO 05-1)1-9(1 E?A 279.2 
44.7 04-25-9(1 EPA 200.7 
ND 04-25-9(1 EPA 200.7 
ND 04-2:.-9(1 EPA 200.1 
ND 04-25-9(1 Ei='A 200.7 
80 04-25-9(1 Ei='A 200.7 
NO 04-25-90 EPA 200.7 
ND 04-25-90 EPA 200.7 
=·6. 4 04-25-91) EPA 200.7 

WLLFOIA4312- 015- 0172877 
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1700 W. AlbGrny • Suite "C" • Broken AITOw, Oklahoma 74012 • 918-251-2858 

.I 

DAMES & MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO # 2388.03 
DATE SUBMITTED: 04-17-90 
DATE EXTRAC~ED: 04-27-90 
DATE ANALYZED: 05-02-90 

REPORT: 2388.03H 

DATE: 05-07-90 

METHOD REFERENCE: SW846-8150~ EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MWlOb 

RESULTS REPORTED IN ug/L OR Parts Per Billion 

tii;:RSICIDES , 

2,4-D 
2,4,5-TP (SILVEX) 

DET. 
LIMI~T ____________ _ 

1.0 
1).2 

~A/QC $URROGATE RECOVERY 

2,4,5-T (10-98) 91.7'1. 

' 

RESULTS 

ND 
ND 

1 = NOT DETECTED ABOVE OUANTITATION LIMIT 
= ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF OUANTITATION 
= ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
= SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

WLLFOIA4312- 015- 0172878 
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-I -
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i -_jl 

-1 -
-1 -
-1 -I 

-1 
.-

-1 
-1 

~u u 1 n YY ~.;:, 1-#>LPiDU.Kl\.1 UKI u.r u~~v.~.,.a.n., .... , -· 
1700 W. Albany • Suite "C' • Broken Arrow, Oklahoma 74012 • 918-251-2858 

.I 

DAMES & MOORE REPORT: 2388.03P 
340 11701 BORMAN DRIVE~ SUITE 

ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

DATE: 05-07-90 

SAMPLE MATRIX: WATER 
SWLO tt 2388.03 
DATE SUBMITTED: 04-17-90 
DATE EXTRACTED: 04-17-90 
DATE ANALYZED : 05-01-90 
METHOD REFERENCE: SW846-8080, EPA METHODOLOGY 
SAMPLE ID: MW106 

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

PESTICI~ES/PCB'S 

ALPHA-BHC 
EIETA-13HC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4-DDE 
ENDRIN 
ENDOSULFAN II 

- 4,4-DDD 
ENDOSULFAN SULFATE 
4~4-DDT 
METHOXYCHLOR 
ENDIUN KETONE 
ALPHA-CHLORDANE. 
GAMMA-CHLORDANE' 
TOXAPHENE ' 
AROCHLOR-1016 
AROCHLOR-1221 
AROCHLOR-1232 
AROCHLOR-1242 
AROCHLOR-1248 
AROCHLOR-1254 
AROCHLOR-1260 

DETECTION LIMIT 

o.os 
0.05 
o.os 
0.05 
0.05 
0.05 
0.05 
0.05 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.5 
0.1 
0.5 
0.5 
1.0 
0.5 
o.s 
o.s 
o.s 
o.s 
1.0 
1.0 

QA/QC SURROGATE RECOVERIES 

DIBUTYLCHLORENDATE (24-154) 70~ 

NO = NOT DETECTED ABOVE QUANTITATION LIMIT 

RESI,ll.TS 

ND 
NO 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

J 
£1 

= 
= 

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

WLLFOIA4312- 015- 0172879 



;::)U U 1 tt l'Y ~~ l .LiU)U.Ki\.1 U.l\..1. V.l' V~.J.V.I.'~ .a..• • -· 
1700 W. Alb.vo/ • Suite "C" • Broken An'ow, Oklahoma 74012 • 918-251-2858 

_! 

~NT: DAMES & MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO It 2388.03 
DATE SUBMITTED: 04-17-90 
DATE ANALYZED : 04-18-90 

.\ 

REPORT: 23B8.03V 

DATE: 05-07-90 

METHOD REFERENCE: SW846-B240, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW106 

RESULTS REPORTED IN ug/L OR Parts Per Dillion (PPB> 

l.ATILES 
DET. 
,.IMIT_ RESULTS VOLATILES 

IOR011EiHANE :LO ND 1,1,2~2-TElRACHLOROETHANE 
MOMETHANE :LO ND 1~2-DICHLOROPROPANE 

:N'fL CHLORIDE 10 ND TRANS-1~3-DICHLOROPROPENE 

~OROETHANE 10 ND TRICHLOROETHENE 
_ HYLENE CHLORIDE 5 19 B DIBROMOCHLOROMETHANE 

TONE 10 4 J 1~1~2-TRICHLOROETHANE 

-BON DISULFIDE s ND BC:NZENE 
-DICHLOROETHENE s ND CIS-1~3-DICHLOROPROPENE 
-DICHLOROETHANE 5 ND 2-CHLOROETHYLVINYLETHER 

~ANS-1,2-DICHLOROETHENE 5 ND BROMOFORM 
. JOROFORM 5 ND 2-HEXANONE 

2-DICHLOROETHANE s ND 4-METHYL-2-PENTANONE 
jBUTANONE 10 ND TETRACHLOROETHENE 

,1,1-TRICHLOROETHANE s ND TOLUENE 
RBON TETRACHLORIDE 5 ND CHLOROBENZEhiE 

- NYL ACETATE 10 ND ETHYLBENZENE 
1iOMODICHLOROMETHANE 5 ND STYRENE 

TOTAL XYLENES 
- ..-

I QA/QC SURROGATE RECOVER~ES 

DE"i. 
LI11II RESULTS 

5 ND 
5 ND 
c: ND ... 
5 ND 
s ND 
s ND 
5 ND 
5 NO 
10 ND 
5 ND 
1C· ND 
1C1 ND 
5 ND 
s ND 
s ND 
5 ND 
5 ND 
5 ND 

-,LUENE-d8(38-110) 97~~ . BROMOFLUOROBENZENE(86-11 5) 94:.~ 1, 2-DICHLOROETHANI~-d4 ( 76-114) 103:~ 

I = NOT DETECTED ABOVE QU,~NTITATION LIMIT 
= ESTIMATED VALUE: CONCENTRATION BELOW LIMIT 

I = ANAL YTE DETECTED IN BLANK AS WELL AS SAMF'LE 
= SURROGATE RECOVERY OUTSIDE OF QC LIMITS . .-

I -
I 

OF QUANTITATION 

WLLFOIA4312- 015- 0172880 



SOUTHWEST lABORATORY OF OKLAHOMA, ll'IC. 
1700 W. Albany • Suite "C" • Broken Alrow, Oklahoma 74012 • 918-251·2858 

& MOORE 
BORMAN DRIVE, SUITE 340 
UIS, MO 63146 

• DAVID PURINGTON 

MATRIX: WATER 
It 2398.03 
D REF.: SW846-8Z70, EPA METHODOLOGY 

J CT: 19943 - OOZ; FORD EARTH CITY 

DET. RESULTS 

-}LE ID: MW106 

• OLATILES LIMIT (ug/L) 

·- L 
~-CHLOROETHYL)ETHER 

LOROPHENOL 
• ICHLOROBENZENE 
4 ICHLOROBENZENE 
-vL ALCOHOL 
j!CHLOROBENZENE 

. i1 HYLF'HENOL 
~-CHLORO!SOPROPYLlETHER 

HYLF'HENOL 
ROSO-DI-n-PROPYLAMINE 
HLOr\OETHMJE 

·-oBENZE:l'~E 

·-~oReN£ 
·N ROPHEIJOL 
~~ IMETHYL?HEhJOL 
i!C ACID 

-CHLOROEiHOXY)METHANE 
!CHLOROPHENOL . .._ 

~-TRICHLORO~ENZENE 
. HALENE 
· OROANILINE 
:~CHLOROBUTAOIENE 

IOR0-3-METHYLPHENOL 
r HYLNAPHTHALENE 
;~ HLOROCYCLOPENTAOIENE 
~-TRICHLOROPHENOL 

. -TRICHLOROPHENOL 
·• ORONAPHTHALENE 
-:TROANILINE 
IHYLPHTHALATE 

: PHTHYLENE 
·bJJTROANILINE 

10 
10 
10 
10 
10 
10 
10 
10• 
10 
10 
1(1 
1 (I 
10 
1() 

1() 
10 
5() 
1() 
10 
11) 
1 () 
10 
10 
10 
10 
10 
10 
50 
10 
50 
10 
10 
~~o 

ND 
NO 
ND 
NO 
~JD 

NO 
ND 
NO 
NO 
NO 
t~l) 

tJD 
NO 
t~D 

~lD 

NO 
ND 
NO 
NO 
NO 
ND 
ND 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

.\ REPORT: 2338.03B 

DATE: 05-07-90 

DATE SUBMITTED: 04-17-90 
DATE EXTRACTED: 04-26-90 
DATE ANALYZED : 05-01-9<) 

DET. 
SE11IVOLATILES LII'!IT 

ACENAF·HTHENE 10 
2,4-DINITROPHENOL 50 
4-NITRDF'HENOL 51) 
DIBENZOFURAN 10 
2,4-0INITROTOLUENE 10 
2~6-DINiiROTOLUENC 10 
OIETHYLPHTHALATE 10 
4-CHLOROPHENYL-PHENYLETHER 10 
FLUORENE 10 
4 -"II Tr\OANI LINE 50 
4,6-DINITRO ~-METHYLPHENOL so 
N-NITROSODIPHENYLAMINE(l) 10 
4-BROMOPHENYL-PHENYLEiHER 10 
HEXACHLGROBENZENE 10 
PENTACHLOROPHENOL 10 
PHENANTHREhiE 10 
ANTHRACENE 10 
DI-N-BUTYLPHTHALATE 10 
FLUORANTHENE 10 
PYRENE 10 
BUTYLBENZYLPHTHALATE 10 
3~3-0ICHLOROBENZIDINE 20 
BENZO(A)ANTHRACENE 10 
BI5(2-ETHYLHEXYL)PHTHALATE 10 
CHRYSENE 10 
DI-N-OCTYL PHTHALATE 10 
BENZO(B)FLUORANTHENE 10 
BENZO(K)FLUORANTHENE 10 
BENZO(A)PYRENE 10 
INDEN0(1,2,3-CD)PYRENE 10 
DIBENZ(A~H)ANTHRACENE 10 
BENZO(G,H,I)PERYLENE 10 

I 
~A/Q~ SURROGATE RECOVERIE~ 

RESULTS 
(ug/L) 

NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
~JO 

t~D 

ND 
NO 
NO 
NO 
~JD 

ND 
ND 
ND 
NO 
NO 
ND 
ND 
NO 

27 
ND 
ND 
ND 
NO 
ND 
NO 
ND 
NO 

I OBEi-.!ZEi--IE-d 5 ( 35-114) an 2-FLUOROBIPHE~JYL ( 43-116) 
~ OL-d5 (10-94) 25% 2-FLUOROPHENOL (:1-100) 

73% TERPHENYL-d14 (33-141) 
. 8~;~ 2 ~ 4, 6-TR !BROMOPHENOL ( 10-123) 

NOT DEiEC7~D ABOVE QUANTITATION LIMIT 
_ ~STIMATED VALUE: CONCENTRATION &ELOW LIMIT OF QUANTITATION 

· AI'IAL'fTE ;)1:::ECTED I~J BLAI'il< AS WELL AS SAI'lF'L~ I -:uRt''lGf~ :::: ,..,,;:co·.;~:R'!' 01 JTS r OF: •JF nc u11 r TS 

WLLFOIA4312- 015- 0172881 



~-lENT: 

~I 
-
~I 

SOUTHWEST J.ABORATORY OF OKLAHOMA, IN c. 
1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-2Sl-2858 

.\ 

DAMES ~c MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO a3146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO # 2388.04 
DATE SUBMITTED: 04-17-90 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE IO: MW107 

REPORT: 2388.04M 

DATE: OS-0'7-90 

-I 
~I 

DET. DATE METHOD 
·,A.R~AM~E~T~E~R~-------------------=L~IwM~I~T--~U~N~I~T~-~R~E~S~U~L~T~S~~A~N~A~L~Y~ZE=D~ REFERENCE 

TIAL CYANIDE 0.01 mg/L NO 

... ,AL METALS 

~RSENIC 

.:lgURY 
S ENIUM 
'"HALLIUM 
·llMONY 

B YLLIUI'1 
.J:AOMIUM 

:lfOMIUM 
.!-=·PER 
NICKEL 
~VER 
~~NC 

-
-1 
-

10.(1 
3.0 
c). 2 
5.0 
l(l,(l 

30.(1 
s.o 
5.0 
5.0 
10.0 
10.0 
10.0 
10.0 

lA = #EPA600/4-79-020~ MARCH 1985 

Llg/L 
Llg/l 
Llg /I_ 

Llg/L 
ug/L 
Llq/l 
ug/L 
ug/L 
Llg/L 
Llg/L 
ug/L 
ug/L 
ug/L 

NO r = 
= 

NOT DETECTED ABOVE QUANTITATION LIMIT 
STANDARD METHOD, 16TH EDITION 

-
I 
I 

NO 
NO 
NO 
NO 
NO 
33.1 
ND 
NO 
1\ID 
62 
10.9 
NO 
43.0 

04-27-90 SM 412D 

05-02-90 EF'A 206.2 
05-01-9(1 EF'A :39.2 
04-25-90 EPA 245.1 
05-<)2-90 EF'A :Z7l). 2 
05-01-90 EF'A 279.2 
04-2:.-91) EF'A :(.'\). 7 
(14-25-90 EF'A 200.7 
<)4-25-90 EFA 200.7 
04-25-90 EF'A 200.7 
04-25-90 EF'A 200.7 
<)4-25-9t) EF'A 2(H). 7 
(14-25-90 EPA 200.7 
04-25-90 EPA 200.7 

WLLFOIA4312- 015- 0172882 
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Jl 

SOUTHWEST LABORATORY OF OK.LAHO:MA, Il'~C. 
1700 W. Alba~iy • Suite "C' • Broken Arrow, Oklahoma 74012 • 918-251-2858 

;lENT: DAMES 8< MOORE REPORT: 

l 
l 

-
-1 
-
-1 
-1 
--1 
j 

l 
) 
") 

I 
I 

NO = 

- = 
= 
= 

I 
I 

11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO # 2388. t)4 
DATE SUBMITTED: 04-17-90 
DATE EXTRACTED: 04-27-90 
DATE ANALYZED: 05-02-90 

DATE: 

METHOD REFERENCE: SW846-8150, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE lD: MW107 

RESULTS REPORTED IN uq/L OR Parts Per Billion 

DET. 
H~RBICID~E~S~---------------~L~I~IT 

2 1 4-D 
2,4,5-TP (SILVEX) 

1.0 
1).2 

QA/GC SURROGATE RECOVERY 

2~,4,5-T (10-98) 897. 

NOT DETECTED ABOVE OUANTITATION LIMIT 

RESULTS 

ND 
NO 

05-07-90 

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF OUANTITATlON 
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
SURROGATE RECOVERY OUTSIDE OF OC LIMITS 

WLLFOIA4312- 015- 0172883 
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-! 

1 -I 

1 --
-
-t -; 

-1 -
-1 
-1 
-1 

SOUTHWEST J.ABORATORY OF OKLAHOMA, 1r~c. 
1700 W. Albar.1y • Suite "C' • Broken Alrow, Oklahoma 74012 • 918-251-2858 

.I 

DA11ES & MOORE REPORT: 2388.04P 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 DATE: 05-07-90 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO It 2388.04 
DATE SUBMITTED: 04-17-90 
DATE EXTRACTED: 04-17-90 
DATE ANALYZED : 05-02-90 
METHOD REFERENCE: SW846-8080, EPA METHODOLOGY 
SAMPLE ID: MW107 

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

PESTICIDES/PCB'S DETECTION LII'IIT 

ALPHA-BHC 0.05 
BETA-BHC 0.05 
DELTA-BHC 0.05 
GAMMA-BHCCLINDANE) 0.05 
HEPTACHLOR 0.05 
ALDRIN 0.05 
HEPTACHLOR EPOXI~E 0.05 
ENDOSULFAN I 0.05 
DIELDRIN 0.1 
4,4-DDE 0.1 
ENDRIN 0.1 
ENDOSULFAN II 0.1 
4,4-DDD 0.1 
ENDOSULFAN SULFATE () .1 
4,4-DDT 0.1 
METHOXYCHLOR 0.5 
ENDRIN KETONE 0.1 
ALPHA-CHLORDANE 0.5 
GAMMA-CHLORDANE 0.5 
TOXAPHENE 1.0 
AROCHLOR-1016 0.5 
AROCHLOR~1221 0.5 
AROCHLOR-1232 0.5 
AROCHLOR-1242 o. 5 
AROCHLOR-1248 0.5 
AROCHLOR-1254 1.0 
AROCHLOR-1260 1.0 

QA/QC SURROGATE RECOVERIES 

DIBUTYLCHLORENDATE (24-154) 68~ 

ND = NOT DETECTED ABOVE QUANTITATION LIMIT 

RESULTS 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
* = SURROGATE RECJVERY OUTSIDE OF QC LIMITS 

WLLFOIA4312- 015- 0172884 



SOUTffiVEST LABORATORY OF OKLAHOMA, INC. 
1700 W. Alt,any • Suire "C' • Broken AITOw, Oklahoma 74012 • 918-251-2858 

DAMES & MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO tt 2388.04 
DATE SUBMITTED: 04-17-90 
DATE ANALYZED : 04-18-90 

.\ 

REPORT: 2388.04V 

DATE: 05-07-90 

METHOD REFERENCE: SW846-8240, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW107 

RESULTS REPORTED IN uq/L OR Parts Per Dillion (PPB) 

1"""1LATILES 

~dOROMETHANE 
:~OMOMETHAt-IE 
_ !lrfL CHLOF\IDE 
·-=-ORCETHA~~E 
~~iHYLENE CHLORIDE 

'"JTOf\IE 
SON DISULFIDE 

:1, -OICHLOROETHENE 
·~1-DICHLOROETHANE 

~NS-1,2-DICHLOROETHENE_ 
r~OROFORM 
'1.2-0ICHLOROETHANE ·-I UTANONE 
, ,!-TRICHLOROETHANE 

1 BON TETRACHLORIDE 
~·~YL ACETATE 
.~MODICHLOROMETHANE 

·-.1 

l>ET. 
I,._IMI T 

10 
10 
10 
10 
5 
10 
5 
5 
5 
5 
5 
5 
10 
5 
5 
10 
5 

RESULTS VOLATILES 

NO 1,1~2~2-TETRACHLOROETHANE 
NO 1~2-DICHLOROPROPANE 

NO TRANS-1~3-DICHLOROPROPENE 
NO Tr\ICHLOROETHENE 

16 B DIDROMOCHLOROMETHANE 
.J ,1 1,1,2-TRICHLDROETHANE 

NO BENZEr.IE: 
ND CIS-l~J-DICHLOROPROPENE 
ND 2-CHLOROETHYLVINYLEiHER 
ND BROMOFORM 
ND 2-HEXANONE 
NO 4-METHYL-2-PENTANONE 
NO TETRACHLOROETHENE 
NO TOLUENE 
ND CHLOROttENZENE 
ND ETHYL BENZENE 
ND STYRENE 

TOTAL XYLENES 

QA/QC S~RRO~TE RECOVERI~S 

DE"i. 
LI11IT RESULTS 

5 ND 
5 ~m 

5 ND 
5 NO 
5 ND 
5 NO 
5 ND 
5 ND 
10 ND 
5 ND 
10 ND 
10 ND 
5 NO 
5 ND 
5 ND 
5 NO 
5 NO 
5 ND 

:rUENE-d8(88-110) 96% BROMOFLUOROBENZENE(86-115) 92~ 1,2-DICHLOROETHANE:-d4(76-114) 100~ 

•J ~ 
.( = .I 
.I 

NOT DETECTED ABOVE QUANTITATION LIMIT 
ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
SURROGATE RECOVERY OUTSIDE OF OC LIMITS 

WLLFOIA4312- 015- 0172885 



Jl SOUTHWEST LABORATORY OF OKLAHOMA, l.NL. 
1700 W. Albany • Suite "C' • Broken Arrow, Oklahoma 74012 • 918-251-2858 

~ & MOORE .. \ REPORT: 2388.04£1 
BORMAN DRIVE~ SUITE 340 

~ OUIS, MO 63146 DATE: 05-07-90 
~ DAVID PURINGTON 

~ E MATRIX: WATER. DATE SUBMITTED: 04-17-·90 
It 2388.04 DATE EXTRACTED: 04-26-·90 

OD REF.: SW846-8270, EPA METHODOLOGY DATE ANALYZED : 05-01-·90 
ECT: 19943 - 002; FORD EARTH CITY 

~LE ID: MW107 

DET. RESULTS DET .. RESULTS 

di::LA TILES 
t.Il'IIT (ug/L) SEMIVDLATILES LII't:LT (ug/Ll 

10 ND ACENAPHTHENE 10 ~JD 

2-CHLORDETHYL)ETHER lO ND 2~4-DINITROPHENOL so NO 
~LOROPHENOL 10 NO 4-NITROPHENOL 50 NO 

OICHLOROBEI\IZENE 10 NO OIBENZOFURAN 10 NO 
DICHLOROBENZENE 10 NO 2~4-0INITROTOLUENE 10 NO 

lYL ALCOHOL 10 NO 2.6-0INITROTOLUENE 10 ND 
0 I CHLDRQtiENZENE 10 NO OIETHYLPHTHALATE 10 ND 

_- THYLF'HE~JOL 10 NO 4-CHLOROPHENYL-PHENYLETHER 10 NO 
)!_ 2-CHLOROISOPROPYL)ETHER 10 NO FLUORENE 10 ND 
}THYLPHENOL 10 NO 4-NITROANILINE 50 ND 

TROSO-DI-n-PROPYLAMINE 10 ND 4~6-DINITRO 2-METHYLPHENOL 50 ND 
CHLlJROETHA~JE 10 i'JD N-NITROSOOI~HENYLAMINE(l) 10 NO 

iO!<ENLENE 10 ND 4-BROMOPHENYL-PHENYLETHER 10 ND 
'HORO~JE 10 l'JO HEXACHLOROBENZENE 10 NO 

: ir..;OPHEI-JOL 10 ND PENTACHLOROPHENOL 10 NO 
~ 4-0IMETHYLPHENOL 10 NO PHENANTHRENE 10 NO 
)OIC ACID so NO ANTHRACENE 10 NO 

2-CHLOROETHOXY)ME!HANE 10 NO DI-N-BUTYLPHTHALATE 10 NO 
., -DICHLOROPHENOL 10 ND FLUORANTHENE 10 ND 
;)1•4-TRICHLOROBENZENE 10 ND F'YRENE 10 ND 

HTHALENE 10 ND BUTYLBENZYLPHTHALATE 10 ND 
4 HLOROANILINE 10 ND 3,3-DICHLOROBENZIDINE 20 ND 
'jACHLOROBUT AD !ENE 10 NO BENZO(A)ANTHRACENE 10 NO 

HLDRD-3-METHYLF'HENOL : 10 NO BISC2-ETHYLHEXYL)PHTHALATE 10 ND 
~ ETHYLNAPHTHALENE 10 NO CHRYSENE 10 NO 
H .ACHLOROCYCLOPENTADIENE 10 NO DI-N-OCTYL PHTHALATE 10 ND 
) , 6-TR ICHL.OROPHENOL 10 NO P.ENZO(B)FLUORANTHENE 10 NO 

,S-TRICHLOROPHENDL so ND BENZO(K)FLUORANTHENE 10 ND 
Z HLORONAPHTHALENE 10 ND BENZO(A)PYRENE 10 ND 
-i!TROANILINE 50 NO INOEN0(1,2,3-CO)PYRENE 10 NO 

ETHYLPHTHALATE 10 ND 0 I BENZ (A, H) A~JTHRACENE 10 ND 
· NAF·HTHYLENE 10 ND BENZO(G~H~I)PERYLENE lC. NO 
INITROANIL!NE 50 NO 

QA/QC SURR~GATE REtOV~~IES 

8"';'~' "'·'• 2-FLUOROBIPHENYL(43-116) 68~~ TERF'HENYL-d14 (33-141) .• MBENZENE-d 0 ( 35-114) 
. ~m L-d :. ( 1 o-9 4 ) SSt~; 2-FLUOROPHENOL (21-100) ·29~; 2~4,6-TRIBROMOPHENOL(10-1:3) 

i = NOT DETECTED ABOVE QIJANTITATION LH11T 
= ESTiMATE~ VALUE: CONCENTRATION BELOW L!MIT OF QUANTIT~TION 'i : ~N.;ur~ DETi::CTED I~! BLHhl< AS WELL AS :;~MF'LE 
- SURROG~rE R~COVERY OUTSIDE OF QC LIM!TS 

I 

89~; 

51~~ 

WLLFOIA4312- 015- 0172886 



~UU 1·.t1 VV~~l .~LA..nU.KAl UKl U.r Vn...LfUJ.Vl.Y~ .L.L~'-'· 
1700 W. Albany • Suite "C' • Broken Arrow, Oklahoma 74012 • 918-251-2858 

DAI1ES & MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO lt 2388.05 
DATE SUBMITTED: 04-17-90 
DATE ANALYZED : 04-18-90 

REPORT: 2388.05V 

DATE: 05-07-90 

METHOD REFERENCE: SW846-8240, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAI'1PLE ID: TR-1 

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

J 
~~ILES 
J ...:O~ETHA~IE 
~~;METHANE 
~'ffL CHLClRil::OE 
~OETHANE 
:::JYLniE CHLORIDE 
~TONE 

j ON DISULFIDE 
DICHLOROEiHENE 

_ DICHLOROETHANE 

1. NS-1 ,2-DICHLOROETI-IENE 
ROFORM 

, DICHLOROETHANE 

ii
TANONE 
1-TRICHLOROETHANE 
ON TETF:ACHLORIDE 

- L ACETATE 
-lfODICHLOROMETHANE 

i 

DE'T. 
LIMIT RESULTS 

10 
10 
1 !) 

+O 
5 
10 
5 

5 
5 

.., ... 

5 6 
5 
10 
5 

1() 

5 

ND 
NO 
ND 
ND 

~l 

NO 
NO 
NO 
NO 
ND 

B 
NO 
NO 
NO 
NO 
NO 
ND 

Y.JlLATILE.:S 

1~1.2~2-TETRACHLOROEiHANE 
1~2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
Tf\ I CHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1~2-TRICHLOROEiHANE 

BENZENE 
CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYLETHER 
BROMOFORM 
2-HEXANONE 
4-METHYL-2-PENTANONE 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

QA/QC SURROGATE RECOVERIES 

DET. 
LII'II.I B.;SULTS 

5 NO 
5 NO 
5 NO 
5 ND 
5 NO 
5 NO 
5 NO 
5 ND 
10 NO 
5 ND 
10 ND 
10 NO 
5 ND 
5 NO 
5 ND 
5 ND 
5 ND 
5 ND 

~-UENE-d8(88-110) 97% BROMOFLUOROBENZENE(86-115) 93% 1,2-DICHLOROETHANE-d4(76-114) 102% 

;. NOT DETECTED ABOVE OUANTITATION LIMIT -· ! = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

t ANAL YTE DETECTED IN tiU1NK AS WELL AS SAI1PLE 
: = SURROGATE RECOVERY OUTSIDE OF OC LIMITS 

I 
i 

WLLFOIA4312- 015- 0172887 
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~ 

SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C" • Broken Alrow, Oklahoma 74012 • 918-251·2858 

1 
~

DAMES & MOORE 
11701 Borman Drive 
St. Louis. Missouri 63149 

lSl!LQ lllmtlil~IQN 

-\ 

ANALYTICAL REPQRT 

REPORT: G2705 

REPORT DATE: 05/03/90 

l.SAMPLE NO.: 2388.01 - 2388.05 
ilnATE RECEIVED: 04/17/90 

l QA/QC 

l OES~I:E!:ION PARAMETER RESUL':S 

METHOD BLANK 04/25/90 ANTIMONY <30 ug/L 
~METHOD BLANK 04/25/90 BERYLLIUM <5 ug/L 

METHOD BLANK 04/25/90 CADMIUM <5 ug/L 
METHOD BLANK 04/25/90 CHROMIUM <5 ug/L 

~METHOD BLANK 04/25/90 COPPER <10 ug/L 
METHOD BLANK 04/25/90 NICKEL <10 ug/L 
METHOD BLANK 04/25/90 SILVER <10 ug/L 
METHOD BLANK 04/25/90 ZINC <10 ug/L --

-IBLANK SPIKE 04/25/90 ANTIMONY 102% RECOVERY 
BLANK SPIKE 04/25/90 BERYLLIUM 100% RECOVERY I BLANK SPIKE 04/25/90 CADMIUM 115% RECOVERY 
BLANK SPIKE 04/25/90 CHROMIUM 98% RECOVERY 
BLANK SPIKE 04/25/90 COPPER 104% RECOVERY 
BLANK SPIKE 04/25/90 NICKEL 99% RECOVERY 

~BLANK SPIKE 04/25/90 SILVER 86% RECOVERY 
BLANK SPIKE 04/25/30 ZINC 110% RECOVERY 

eRIX SPIKE MW105 ANTIMONY 102% RECOVERY 
TIX SPIKE MW105 BERYLLIUM 100% RECOVERY 

TRIX SPIKE MW105 CADMIUM 115% RECOVERY 
_MATRIX SPIKE MW105 CHROMIUM 98% RECOVERY 
~TRIX SPIKE MW105 COPPER 107% RECOVERY 

TRIX SPIKE MW105 NICKEL 99% RECOVERY 
TRIX SPIKE MW105 . SILVER 86% RECOVERY 

LMATRIX SPIKE MW105 ' ZINC 110% RECOVERY 

UPLICATE MW101 ANTIMONY 0% RPD 
_DUPLICATE MWlOl BERYLLIUM 0% RPD 
IUPLICATE MWlOl CADMIUM 0% RPD 

UPL!CATE MW101 CHROMIUM 0% RPD 
DUPLICATE MWlOl COPPER 17% RPD 

IUPLICATE MWlOl NICKEL 0% RPD 
UPLICATE MWlOl SILVER 0% RPD 
UPLCATE MWlOl ZINC 24% RPD 

·-I 
WLLFOIA4312- 015- 0172888 



SOUTHWEST LABORATORY OF OKLAHOMA, J.NC. 
1700 W. Albany • Suite "C' • Broken A!Tow, Oklahoma 74012 • 918-251·2858 _J 

··] 

-] 
! DAMES & MOORE 

·-Jf1701 Borman Drive 

.\ 

ANALYTICAL REPORT 

REPORT: G2705.2 

~t. Louis. Missouri_ 63149 
REPORT DATE: 05/03/90 

! 

JlbWLO IDENTIFICATION 
i 
I 

-.,.:;AMPLE NO.: 2388.01 - 2388.05 
~ATE RECEIVED: 04/17/90 

~] 

-'~::P::::K 04 !30 /90 
METHOD BLANK 05/01/90 

-~THOD BLANK 05/02/90 
~THOD BLANK 05/01/90 l METHOD BLANK 04/27/90 

1BLANK SPIKE 04/30/90 
. - BLANK SPIKE 04/30/90 

\ BLANK SPIKE 05/01/90 · 1· BLANK SPIKE 05/01/90 
BLANK SPIKE 05/02)90 

'--;BLANK SPIKE 05/02)90 
.~BLANK SPIKE 05/01/90 

IBLANK SPIKE 05/01/90 
·-
1

1 MATRIX SPIKE MW101 · 
. MARTIX SPIKE MW107 
· MATRIX SPIKE MW107 
·- MATRIX SPIKE MW107 
;1MATRIX SPIKE MWlOl 

~-

1
. DUPLICATE MW101 

DUPLICATE MW10S: 
: DUPLICATE MW101 
·- DUPLICATE MW106 

DUPLICATE MWlOl ·t . 

I 
I 
I 

QA~ 

PARAMETEB 

ARSENIC 
LEAD 
SELENIUM 
THALLIUM 
TOTAL CYANIDE 

ARSENIC 
ARSENIC 
LEAD 
LEAD 
SELENIUM 
SELENIUM 
THALLIUM 
THALLIUM 

ARSENIC 
LEAD 
SELENIUM 
THALLIUM 
TOTAL CYANIDE 

ARSENIC 
LEAD 
SELENIUM 
THALLIUM 
TOTAL CYANIDE 

' 

RESULTS 

<10 ug/L 
<3 ug/L. 
<5 ug/L 
<10 ug/L 
<. 01 mg/L 

101% RECOVERY 
81% RECOVERY 
99% RECOVERY 
98% RECOVERY 
98% RECOVERY 
88% RECOVERY 
98% RECOVERY 
95% RECOVERY 

96% RECOVERY 
64% RECOVERY 
70% RECOVERY 
110% RECOVERY 
104% RECOVERY 

0% RPD 
0% RPD 
0% RPD 
0% RPD 
0% RPD 

WLLFOIA4312- 015- 0172889 
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·SOUTHWEST J.ABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

lENT: DAMES & MOORE REPORT: 132705. 3 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MD 63146 DATE: 05-<)7-90 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLD # METHOD BLANK 
DATE EXTRACTED: 04-27-90 
DATE ANALYZED: 05-02-90 
METHOD REFERENCE: SW846-8150~ EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: METHOD BLANK 

RESULTS REPORTED IN ug/L DR Parts Per Billion 

DET. 
LIMIT ___________________ ~R~~~ULT~ 

2,4-D 1.0 
2,4,5-TP CSILVEX) 0.2 

0~/QC SURROGATE R~COVERY 

81.71. 

= NOT DETECTED ABOVE OUANTITATIDN LIMIT 

ND 
ND 

- ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF OUANTITATIDN 
= ANALYTE DETECT~D IN BLANk AS WELL AS SAMPLE 
= SURROGATE RECOVERY OUTSIDE OF OC LIMITS 

WLLFOIA4312- 015- 0172890 
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SOUTHWEST .. LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

. \ 

DAMES & MOORE REPORT: G2705.4 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MD 63146 DATE: 05-07-90 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO M METHOD BLANK 
DATE EXTRACTED: 04-17-90 
DATE ANALYZED : 05-01-90 
METHOD REFERENCE: SW846-8080, EPA METHODOLOGY 
SAMPLE ID: METHOD BLANK 

-II RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

-, 

-I -
i 
t 
l 
-
I 

• • 
I 
-
I 
I 
-
I 
I 
-
I 

PESTJCIDES/PCB'S 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4-DDE 
ENDRIN 
ENDOSULFAN II 
4,4-DDD 
ENDOSULFAN SULFATE 
4,4-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCHLOR-1016 
AROCHLOR-1221 
AROCHLOR-1232 
AROCHLOR-1242 
AROCHLOR-1248 
AROCHLOR-1254 
AROCHLOR-1260 

DETECTION LII'tiT 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.5 
0.1 
0.5 
0.5 
1.0 
0.5 
o.s 
o.s 
o.s 
o.s 
1.0 
1.0 

9A/9C SURROGATE R~COVERIE.~ 

DIBUTYLCHLORENDATE (24-154) 135~~ 

ND = NOT DETECTED ABOVE OUANTITATION LIMIT 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
I'JD 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
I'JD 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

J 
B 

= 
= 

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF OUANTITATION 
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

WLLFOIA4312- 015- 0172891 



- . SOUTHWEST ~LABORATORY OF OKLAHOMA, INC. 

I 1700 W. Albany • Suite "C" • Broken A"ow, Oklahoma 74012 • 918-251-285~· 

' I 

] 
IIENT: 

! 

DAMES & MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO U METHOD BLANK 
DATE ANALYZED : 04-18-90 

REPORT: G2705.S 

DATE: 05-07-90 

i 
METHOD REFERENCE: SW846-8240, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: METHOD BLANK 

I RESULTS REPORTED 

lLATILES 

I LOROMETHANE 
:· 0110METI·h~t~E 
. =:: NYL CHLORIDE 

•

LOROETHANE 
r THYLENE C:lLOF\IDE 
' ETONE 
L (Ar\r~ON DISULFIDE 

1,1-DICHLOROETHENE 
~~1-DICHLOROETHANE 
l .... 'ANS-1 , 2-D I CHLOROETHEi.JE 

I LOROFORI1 

r 
2-DICHLOROETHANE 

_ BUTANONE 

i1,1-TRICHLOROETHANE 
r RBON TETRACHLORIDE 

L 
NYL ACETATE 
OMODICHLOROMETHANE 

tl 

IN ug/L 

DET. 
LIMIT 

10 
10 
10 
10 
5 
10 
5 
5 
5 
5 
5· 
5 
10 
5 
5 
10 
5 

OR Parts Per Billion (F'PB) 

~ESULTS ~Q~ATlL.E.S. 

ND 1~1~2~~-TETRACHLOROETHANE 
NO 1,2-DICHLOROPROPANE 
rm TRANS-1,3-DICHLOROPROPCNE 
NO TRICHi...OROETHENE 

10 DIDROMOCHLOROMETHANC 
ND 1,1,2-TRICHLOROETHANE 
NO BENZENE 
ND CIS-1,3-DICHLOROPROPENE 
NO 2-CHLOROETHYLVINYLETHER 
NO BROMOFORM 
ND 2-HEXANONE 
ND 4-METHYL-2-PENTANONE 
NO TETRACHLOROETHENE 
NO TOLUENE 
NO CHLOROBENZENE 
ND ETHYLBENZENE 
NO STYRENE 

TOTAL XYLENES 

Q~/QC Sl.IRROGATE R~COVERI~S 

DET. 
~l.t!JI 

5 
5 
5 
5 
5 
5 
5 
5 
10 
5 
1() 
1() 
5 
5 
5 
5 
5 
5 

RESLII,.I~ .. 

NO 
NO 
~~D 

t~D 

NO 
NO 
ND 
NO 
NO 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 

l JLUENE-d8 I 88-110) 100:: BROMOFLUOROBENZENE(86-115) 86~~ 1,2-DICHLOROETHANE-d4(76-114) 
I 

·!· ·-,. 
·~ 

II 
:I 
~ 

= NOT DETECTED ABOVE OUANTITATION LIMIT 
= ESTIMATED VALUE: CONCENTRATION BELOW LIMIT 
= ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
= SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

OF QUANTITATION 

95~, 

WLLFOIA4312- 015- 0172892 



-I SOUTHWES'f .JABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

_.ES & MOORE 
~~01 BORMAN DRIVE~ SUITE 340 
~-. LOUIS, MO 63146 
_.N: DAVID PURINGTON 

3,_PLE MATRIX: WATER 
·-ILO It METHOD BLANK 
-JIHOD REF.: SW846-8270, EPA METHODOLOGY 
:·tiJECT: 19943 - 002; FORD EARTH CITY 
:.:,Mf'LE I D: METHOD BLANK 

.. REPORT: G2705.6 

DATE: OS-07-90 

DATE EXTRACTED: 04-17 ··90 
DATE ANALYZED : 04-26-90 

;JIVOLATILES 
I>ET. RESULTS 
~IMIT Cuq/L) SEMIVOLATILE~ 

DET .. RESULTS 
LII'IH (uq/Ll 

~NOL :lO 
311(2-CHLOROETHYL)ETHER 10 
·-·CHLOROPHE"JOL :LO 
-~-DICHLOROBENZENE 10 
f -DICHLOROBENZENE 10 
::£.NZYL ALCOHOL 10 
~-DICHLOROBENZENE 10 

~-~ETHYLPHENOL to 
;. (2-CHLOROISOPROPYL)ETHER 10 
-.·1'1CTHYLF'HOJOL 10 

I !TROSO-DI-n-F'ROPYLA1'1INE 10 
· ACHLOROETHANE 10 
:...:TRODEj\IZENE 10 
. F'HGRlJNE 10 

ITROPHENOL 10 
• -DIMETHYLPHENOL 10 
~jZOIC ACID 50 

( 2-CHLOROETHOXY )11ETHM-IE 10 
~~ -DICHLOROPHENOL 10 
-.2~4-TRICHLOROBEI--IZENE 10 

I HTHALENE 10 
HLOROANILINE 10 

~EXACHLOROBUTADIENE 10 -
JHLOR0-3-METHYLF'HENOL 10 

ETHYLNAPHTHALENE 10 
ACHLOROCYCLOPENTADIENE 10 

-4.6-TRICHLOROPHENOL 10 

1~5-TRICHLOROPHENOL 50 
- HLORONAPHTHALENE 10 
::NITROANILINE 50 

I ETHYLF'HTHALATE 10 
NAPHTHYLENE 10 

3-NITROANILINE 50 

I 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
1'-ID 
ND 
~JD 

rJD 
ND 
ND 
ND 
ND 
ND 
ND 
ND · 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ACENAPHTHENE 10 
2,4-DINITROPHENOL 50 
4-NITROPHENOL 50 
DIBENZOFURAN 10 
2~4-DINITROTOLUENE 10 
2,6-DINITROTOLUENE 10 
DIETHYLPHTHALATE 10 
4-CHLOROPHENYL-PHENYLETHER 10 
FLUOr.:EHE 10 
4-NITROANILINE SO 
4~6-DINITR0.2-METHYLPHENOL 50 
N-NITROSODIPHENYLAMINE(1) 10 
4-BROMOPHENYL-PHENYLETHER 10 
HEXACHLOROBENZENE 10 
PENT ACHLOF.:OF'HEI'JOL 10 
PHENANTHRENE 10 
ANTHRACENE 10 
DI-N-BUTYLPHTHALATE 10 
FLUOkANTHENE 10 
PYRENE 10 
BUTYLBENZYLPHTHALATE 10 
3,3-DICHLOkOBENZIDINE 20 
BENZO(A)ANTHRACENE 10 
BIS(2-ETHYLHEXYL)PHTHALATE 10 
CHRYSENE 10 
DI-N-OCTYL PHTHALATE 10 
BENZO(B)FLUORANTHENE 10 
BENZO(K)FLUORANTHENE 10 
BENZO(A)PYRENE 10 
INDEN0(1,2,3-CD)PYRENE 10 
DIBENZCA,H)ANTHRACENE 10 
BENZO(G,H,l)PERYLENE 10 

QA/QC SURROGATE RECOVERJES 

t~l) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
tm 
ND 
r.m 
tJD 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ltROBENZENE-d5(35-114) 
·ltNOL-d5 (10-94) 

62% 2-FLUOROBIPHENYL(43-116) 55% TERPHENYL-d14 (33-141) 
93:; 2-FLUOROF'HENOL (21-100) '59:~ 2~4~6-TRIBROMOPHENOL(l0-123) 

II = NOT DETECTED ABOVE QUANTITATION LIMIT 
= ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

- = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE I = suRr.:OGt"lTE FIECOVERY ouTsiDE or- oc LIMITS 

6 5~-~ 

WLLFOIA4312- 015- 0172893 
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1700 W. Albany • Suite "C' • Broken Arrow, Oklahoma 74012 • 918-251-2858 

I 
;MES & MOORE 

-~~ 01 BORMAN DRI~E, SUITE 340 
. - • LOUIS, MD 6~146 

: N: DAVID PURINGTON 
;--

REPORT: G2705.7 

DATE: 05-07-90 

; IF'LE MATRIX: WATER 
' 0 M METHOD BLANK 
·-- :THDD REF. : SW846-8270, EPA METHODOLOGY 
. I' JECT: 19943 - 002; FORD EARTH CITY 

DATE EXTRACTED: 04-17-90 
DATE ANALYZED : 04-26-90 

l PLE ID: METHOD BLANK 
I 

·-
: 'IVDLATI\,ES 

DET. RESULTS 
LII'tiT ( uq/L) 

.... -.!ENOL 10 
: •. (2-CHLORDETHYL)ETHER 10 
•, HLOROF·HENOL 10 

·3-DICHLORDBENZENE 10 
.,._. -DICHLOROBENZENE 10 
~- ZYL ALCOHOL 10 
. !,-DICHLOROBENZENE 10 

, ~-METHYLF'HENOL 10 
; !· (2-CHLDROISOPROPYL)ETHER 10 
L ETHYLPHENOL 10 

·NITROSO-DI-n-PROPYLAMINE 10 
r· 

i JACHLOROETHAtJE 10 
L' ROBENZENE 10 
. ;QPHORONE 10 
r~· ITROF'HEI'JOL 10 
! -DIMETHYLPHENOL 10 
..... ZOIC ACI-D 50 
, 5(2-CHLOROETHOXY)METHANE 10 
· · ~-DICHLOROPHENOL 10 
L· -,4-TRICHLOROBENZENE 10 

.PHTHALENE 10 
f · HLOROANILINE 10 
l: ACHLDROBUTADIENE 10 

·CHLOR0-3-METHYLPHENOL 10 
ETHYLNAPHTHALENE 10 
ACHLOROCYCLOPENTADIENE 10 
,6-TRICHLOROPHENOL 10 

4~5-TRICHLOROPHENOL 

I . HLORONAPHTHALENE 
L· · ITROANILINE 

. METHYLPHTHALATE 
'I . NAPHTHYLENE 
\': ITROANILINE 
~ 

50 
10 
50 
10 
10 
50 

NO 
ND 
ND 
ND 
ND 
ND 
rJD 
ND 
ND 
ND 
t-JD 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

' 

SEJIIIVOLATILES 

ACENAPHTHENE 
2~4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2~4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
DIETHYLPHTHALATE 
4-CHLOROPHENYL-PHENYLETHER 
FLUORHIE 
4·-NITr\OANILINE 
4,6-DINITRO 2-METHYLPHENOL 
N-NITROSODH'HENYLAI'IINE ( l) 
4-BROMOPHENYL-PHENYLETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUTYLPHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYLPHTHALATE 
3,3-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
CHRYSENE 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDEN0(1,2,3-CD)PYRENE 
DIBENZCA,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

~AfGC $.!JRRD.GAT~ RECOV~RIES 

DET. RESULTS 
LII'IIT (uq/L) 

10 ND 
SO ND 
50 ND 
10 ND 
10 NO 
10 ~m 

10 ND 
10 ND 
10 ND 
50 ND 
50 ND 
10 rJD 
10 ND 
10 ND 
10 t~D 

10 NO 
10 NO 
10 ND 
10 ND 
10 ND 
10 ND 
20 ND 
10 ND 
10 ND 
10 ND 
10 ND 
10 ND 
10 ND 
10 NO 
10 ND 
10 ND 
10 NO 

TROBENZENE-dS(35-114) 
~~NOL-d5 (10-94) 

78% 2-FLUOROBIPHENYL(43-116) 69% TERPHENYL-d14 (33-141) 
9o:·-; 2-FLUOROF'HENOL (21-100) 64~; 2~4~6-TRIBROMOPHEhlOL(l0-123) 

~ 

' 

k 

= 
= 
·-
·-

NOT DETECTED ABOVE OUANTITATION LIMIT 
ESTIMA rED VALUE: CONCENTRATION BELOW LIMIT OF OUANTITATION 
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
SURROGATE RECOVERY OUTSIDE OF QC L~MITS 

s·n 
7n 

WLLFOIA4312- 015- 0172894 
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SOUTHWEST LABORATORY 
OF OKLAHOMA, INC. 

May 8, 1990 

David Purington 
DAMES & MOORE 
11701 Borman Drive, Suite 340 
St. Louis, Missouri 63146 

Project: 19943 - 002; Ford Earth City 

Dear Mr. Puringt()n: 

Enclosed are the analytical results for your samples received 
in our laborator~r on April 18, 1990, for. the above captioned 
project. 

Sample MWllO was originally extracted on April 19, 1990. The 
QC/HS analysis indicated that the surrogates did not meet the 
QC criteria. Hence, this sample was re-extracted on April 24, 
1990, and later re-analysed. The data was reported for the re
analysed sample. 

Per your request we have preformed a matrix spike and duplicate 
for the following samples; MW102 (semi-volatile), MW108 
(Herbicides). MW110 (Pesticides), MW104 (Volatile) 

If, in your review, you should have any questions or I·equire 
additional information, please call. 

Sincerely, 

~ 
Randy Staggs 
Project Manager 

RS/jl 

Enclosures 

OM,\ES & MOORE . 

Mil-l' 0 9 1990 

Sl. LOU\~. \~\~OU' 

I 
I 

1700 WEST ALBANY. SUITE C • BROKEN ARROW, OK 74012 
(918) 251i2858 • FAX (918) 251·2599 

WLLFOIA4312- 015- 0172895 
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) / j/'1, 7y 3 '{ S~Cj . 
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DAMES & MOORE CHAIN-OF-CUSTODY RECORD 

Sample Source & Client l?J, cf field Personnel. (Signa lure~ 

Projocl Tille Joh No.f'?9<(3·00-;).. 

Date .Time Somple Samplo No. of 
1.0. No. 

Type Conlolnors Sampling Silo Remarks . 
'/-I 7 1'- .U'::> /Jc...J II{) LU~tc 7 l)c~~:, St-4"1 · /'~ ~ t t... A ;f.J 

I'JtW In d. i 7 /\, , ,. 

I {.O'cl:"J I 
.. 

I ;o· 3u fr1 (A..J I o !i 1 :2 
I 3::0 #) l/-.. ) £0 ~ I ) I 
;y·~ 1-1 w to'{ J / ~ 

C/ 7R· ~l. tL ~ f )f1c· • 
·-·- --. - --

I /'\ /' / \ v \ / 

r I / \ / \ / \ /\ 
/_ /__ / \ / \ / \ / \ 
I I \ / I " / '-.../ ' 

-
I -\ / \J ~ 

I 
\_/ 

\....._/ 0 

• -

Rellnqul1hed bye Date Time ~,, Date Time Reltnqulahed bya Date Tl11e Received b)'& Date Tlme 

u:r;;;·~~ {/,) Sv.J ·2 
(Sl&natu~a) (Sl&nature) 

I -1xhn 
0 

tl1li 
Rei I nqulohehl 

~ . 
Date Time Recelve•l hya. b'lt'c Tl111e ltelln'!ulehed bya Date T!11e Rcc:e lved by 1 Date Time 

(Slanature) 
• (Slsnature) (Siahature) (Sf.&nature) . . 

keli•"JulalacJ bya Ua te ~ 1\.scc lvccl by 1 Data Time RcltcuaulaheJ bya Date Tlnae Received bya Date Tl•e 
( S lanature) (Sisnatun) (Sisnature) (Sfaneture) -

WLLFOIA4312- 015- 0172896 



-~1 
SOUTHWEST JABORATORY OF OKLAHOMA, JlNC. 

1700 W. Albany • Suite "C" • Broken Alrow, Oklahoma 74012 • 918-251-2858 

-] 
·] 

DAMES & MOORE 
11701 BORMAN DRIVE, SUITE 
ST. LOUIS, MO 63146 
ATTN1 DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO # 2397.01 
DATE SUBMITTED: 04-18-90 

.\ 

340 

1 
·J 

PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MWllO 

J.eARAMETER 

JoTAL CYANIDE 

OTAL METALS 

"]£~~~::~ 
-sELENIUM 

j HALLIUM 
NTIMONY 
ERYLLIUM 

-lADMIUM 
HROMIUM 

. OPPER 

. ICKEL 

.-~ILVER 
·-riNC 

1 
l 

DET. 
LIMIT 

0.1)1 

10.0 
3.0 
1). 2 
5.0 
10.0 
30.1."l 
5.0 
5.0 
5.0 
10 • (I 
10.0 
10.0 
10.0 

#EPA600/4-79-020, MARCH 1985 

UNIT 

mg/L 

ug/L 
ug/L 
1..1g/L 
ug/L 
1..1g/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

~~A: NOT DETECTED ABOVE QUANTITATION LIMIT 
STANDARD METHOD, loTH EDITION 

I -, 
I 

RESULTS 

NO 

ND 
ND 
ND 
ND 
NO 
ND 
NO 
NO 
NO 
102 
NO 
NO 
40.5 

DATE: 05-07-90 

DATE METHOD 
ANALYZEt' REFERENCE 

04-27-9<:, SM 4120 

05-02-9(1 EPA 2CI6.2 
05-1)1-9(1 EPA 239.2 
05-1)1-9(1 EPA 245.1 
05-02-9(1 EPA 270.2 
05-01-9(1 EPA 279.2 
04-25-90 EPA 200.7 
04-25-90 EPA 200.7 
04-25-90 EPA 200.7 
04-25-90 EPA 200.7 
04-25-9() EPA 200.7 
04-25-9() EPA 200.7 
04-25-90 EPA 200.7 
04-25-9() EPA 200.7 

WLLFOIA4312- 015- 0172897 



... 
I SOUTHWEST #LABORATORY OF OKLAHOMA, INC. 

1700 W. Albany • Suite "C" • Broken A1Tow, Oklahoma 74012 • 918-251-2858 

·I 

DAMES &c MOORE REPORT a 2397.01H 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTNa DAVID PURINGTON 

SAMPLE MATRIX1 WATER 
SWLO * 2397 ,, 01 
DATE SUBMITTED: 04-18-90 
DATE EXTRACTED: 04-27-90 
DATE ANALYZED1 05-02-90 

DATE: 

METHOD REFERENCE: SW846-8150, EPA METHODOLOGY 
PROJECT1 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW110 

RESULTS REPORTED IN ug/L OR Parts Per Billion 

HERBICIDES 

2,4-D 
2,4,5-TP (SILVEX) 

DET. 
LIMIT 

1.0 
0.2 

RESULTS 

NO 
ND 

QA/QC SURROGATE RECOVERY 

::2,4,5-T (10-98) 89.4'1. 

NOT DETECTED ABOVE QUANTITATION LIMIT 

(15-08-90 

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

WLLFOIA4312- 015- 0172898 
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SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
-# • 

1700 W. Albany • Swte "C"·. Broken Arrow, Oklahoma 74012 • 918-251-2858 

DAMES & MOORE REPORT: 2397.01P 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO. 63146 DATEs 05-08-90 
ATTNa DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SIIJLO tt 2397.01 
DATE SUBMITTED: 04-18-90 
DATE EXTRACTED: 04-19-90 
DATE ANALYZED : 05-02-90 
METHOD REFERENCE~ SW846-8080, EPA METHODOLOGY 
SAMPLE ID: MW110 

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

PESTICIDES/PCB·s 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4-DDE 
ENDRIN 
ENDOSULFAN II 
4,4-DDD 
ENDOSULFAN SULFATE 
4,4-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCHLOR-1016 
AROCHLOR-1221 
AROCHLOR-1232 
AROCHLOR-1242 
AROCHLOR-1248 
AROCHLOR-1254 
AROCHLOR-1260 

DETECTION LIMIT 

0.05 
o.os 
0.05 
0.05 
0.05 
o.os 
o.os 
0.05 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.5 
0.1 
0.5 
0.5 
1.1 
0.5 
0.5 
0.5 
0.5 
0.5 
1.1 
1.1 

QA/QC SURROGATE RECOVERIES 

DIBUTYLCHLORENDATE (24-154) 100~ 

ND = NOT DETECTED ABOVE QUANTITATION LIMIT 

RESULTS 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE * = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

WLLFOIA4312- 015- 0172899 



SOUTHWEST ~LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C" • Broken Alrow, Oklahoma 74012 • 918-251-2858 

DAMES &c MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
S\IJLO M 2397.01 
DATE SUBMITTED: 04-18-90 
DATE ANALYZED : 04-18-90 

REPORT1 2397.01V 

DATE: 05-08-90 

METHOD REFERENCE: S\11846-8240, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: M\11110 

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

---·-J.~OLATILES 
I:HLOROMETHANE 
rr-• BROMOMETHANE 

•

INYL CHLORIDE 
- HLOROETHANE 
~ ETHYLENE CHLORIDE 

i CE TONE 
ARBON DISULFIDE 
,1-DICHLOROETHENE 

__ ..,,.1, 1-DICHLOROETHANE 
RANS-1,2-DICHLOROETHENE 
HLOROFORM 

.... -1,2-DICHLOROETHANE 
~2-BUTANONE 
111,1,1-TRICHLOROETHANE 

CARBON TETRACHLORIDE 
. ~INYL ACETATE 
11iROMODICHLOROMETH~NE 

DET. 
Ll"IT 

10 
10 
10 
10 
5 
10 
5 
5 
5 
5 
5 
s 
10 
s 
~ 

10 
s 

RESULTS VOLATILES 

ND 1,1,2,2-TETRACHLOROETHANE 
NO 1,2-DICHLOROPROPANE 
ND TRANS-1,3-0ICHLOROPROPENE 
NO TRICHLOROETHENE 

16 B DIBROMOCHLOROMETHANE 
4 JB 1,1,Z-TRICHLOROETHANE 

NO BENZENE 
NO CIS-l,3-DICHLOROPROPENE 
NO Z-CHLOROETHYLVINYLETHER 
ND BROMOFORM 
ND 2-HEXANONE 
ND 4-METHYL-2-PENTANONE 
NO TETRACHLOROETHENE 
ND TOLUENE 
ND CHLOROBENZENE 
ND ETHYL BENZENE 
NO STYRENE 

TOTAL XYLENES 

DET. 
~I"IT 

1: 
,; 

1: 
•' 
!· 

~· .. 
,I ,. 
,I 
,. 
,I .. 
,I 

l.O 
:; 
:lO 
:LO 
') 

~) 

'S 
s 
5 
5 

RESULTS 

NO 
NO 
ND 
NO 
ND 
NO 
NO 
ND 
NO 
NO 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
NO ,-i . QA/QC SURROGATE RECOVER!.£!! 

~-• TOLUENE-d8(88-110) 96% BROMOFLUOROBENZENE(86-11S) 92~ 1,2-DICHLOROETHANE-d4(76-114) 100% 

' liND • NOT DETECTED ABOVE QUANTITATION LIMIT 
• A~-J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
! * = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 
L--

rl 
~
~· I 

WLLFOIA4312- 015- 0172900 



.J SOUTHWEST J,ABORATORY OF OKLAHOMA, 11~C. 

J 1700 W. Albc111y • Suite "C" • Broken Alrow, Oklahoma 74012 • 918-251-2858 

REPORT: 2397.0111 lS & MOORE 
1 BORMAN DRIVE, SUITE 340 
LOUIS, MO 63146 DATE: 05-08-90 

~: DAVID PURINGTON 

LE MATRIX: WATER DATE SUBMITTED: 04-18-~'0 

. It 2397.01 DATE EXTRACTED: 04-24-~·o 

:I!OD REF.: SW846-8270, EPA METHODOLOGY DATE ANALYZED : 04-25-~'0 

ECT: 19943 - 002; FORD EARTH CITY 
LE ID: MW110 

DET. RESULTS DET. RESULTS 
I VOLATILES ~WI (ug/L> SE"IYOLATILES Ullll Cug/L> 

L 20 ND ACENAPHTHENE 20 ND 
2-CHLOROETHYL)EIHER 20 ND 2,4-DINITROPHENOL 100 ND 

:HLOROPHENOL 20 ND 4-NITROPHENOL 100 ND 

. ' DICHLOROBENZENE 20 ND DIBENZOFURAN 20 ND 
DICHLOROBENZENE 20 ND 2~4-DINITROTOLUENE 20 ND 

JZYL ALCOHOL 20 ND 2~6-DINITROTOLUENE 20 ND 
· .. ' DICHLOROBENZENE 20 ND DIETHYLPHTHALATE 20 8 J 

THYLPHENOL 20 ND 4-CHLOROPHENYL-PHENYLETHER 20 ND 
, 2-CHLOROISOPROPYL)ETHER 20 ND FLUORENE 20 NO 
IETHYLPHENOL ':o NO 4-NITROANILINE 100 ND 

TROSO-DI-n-PROPYLAMINE ~:o NO 4,6-0INITRO .2-METHYLPHENOL 100 ND 
CHLOROETHANE 20 NO N-NITROSOOIPHENYLAMINE(1) 20 NO 

ROBENZENE ~~0 NO 4-BROMOPHENYL-PHENYLETHER 20 NO 
HORONE ~!0 NO HEXACHLOROBENZENE 20 NO 
TROPHENOL 20 NO F'ENTACHLOROPHENOL 20 NO 

1-DIMETHYLPHENOL :~o NO PHENANTHRENE 20 NO 
OIC ACID :LOO NO ANTHRACENE 20 NO 

(2-CHLOROETHOXY)METHANE :20 ND OI-N-BUTYLPHTHALATE 20 NO 
OICHLOROPHENOL :'o NO FLUORANTHENE 20 NO 

!,4-TRICHLOROBENZENE :zo ND PYRENE 20 ND 
THALENE 20 ND BUTYLBENZYLPHTHALATE 20 ND 
LOROANILINE 20 ND 3,3-DICHLOROBENZIDINE 40 ND 

:ACHLOROBUTADIENE 20 ND BENZO(A)ANTHRACENE 20 ND 
LOR0-3-METHYLPHENOL 20 ND BIS(2-ETHYLHEXYL)PHTHALATE 20 ND 
THYLNAPHTHALENE 20 ND CHRYSENE 20 ND 

ACHLOROCYCLOPENTADIENE 20 NO DI-N-OCTYL PHTHALATE 20 ND 
,6-TRICHLOROPHENOL 20 ND BENZO(B)FLUORANTHENE 20 ND 
,5-TRICHLOROPHENOL 100 ND BENZO(K)FLUORANTHENE 20 ND 

~l HLORONAPHTHALENE 20 ND BENZO(A)PYRENE 20 ND 
IIITROANILINE 100 ND INDEN0(1,2,3-CD)PYRENE 20 ND 

~ETHYLPHTHALATE 20 ND DIBENZ(A,H)ANTHRACENE 20 ND 
' NAPHTHYLENE 20 ND BENZO(G,H,I)PERYLENE 20 ND 
-!"IIITROANILINE 100 ND 

1 QA/QC SURROGATE BE~OVERIES 

I\IROBENZENE-d5(35-114) 65~: 2-FLUOROBIPHENYL(43-116) 62" TERPHENYL-d14 (33-141) 83~: 
~- NOL -d 5 ( 10-94) 36:·: 2-FLUOROPHENOL ( 21-100) 18%* 2, 4, 6-TR I BROMOPHENOL ( 10-123) 21% 

~~ = NOT DETECTED ABOVE QUAI-JTITATION LIMIT 
~ = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

1
: = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

= SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

• 
WLLFOIA4312- 015- 0172901 



. _, . ~UUTHW~~T)..AHUKAl.UKl u~· Ul\...UU1v1,.~ J . .L-.-· 
1700 W. Albany • Suite "C' • Broken Arrow, Oklahoma 74012 • 918-251-2858 

_!LIENT: 

-~ 
.~ 
J 

.. 
DAMES .!< MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO .. 2397.02 
DATE SUBMITTED: 04-18-90 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW102 

REPORT: 2397.02M 

DATE: 05-07-90 

. 'ARAMETER 
,J 

DET. 
LIMIT 

DATE 
UNIT RESULTS ANALYZED 

METHOD 
REFERENCE 

, JoTAL CYANIDE 0.1)1 mg/L NO 04-27-90 SM 4120 

]roTAL METALS 

JRSENIC 
EAD 

-' !:1ERCURY 
ELENIUM 
HALLIUM 

ANTIMONY 
ERYLLIUM 
ADMIUM 

CHROMIUM 
OPPER 
ICKEL 

"""' ILVER 
INC 

lt). 0 
3.0 
1). 2 
5.0 
10.0 
30. 1) 
5. (l 
5.0 
5.1) 
l(l .l) 

10.0 
10.0 
10.0 

= #EPA600/4-79-020, MARCH 1985 

ug/L 
ug/L 
Llg/L 
ug/L 
Llg/L 
ug/L 
1..1g/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

= NOT DETECTED ABOVE QUANTITATION LIMIT 
= STANDARD METHOD, 16TH EDITION 

NO 1)5-1)2-9(t EPA 206.2 
NO 1)5-1)1-9(1 EPA 239.2 
NO 04-25-9(1 EPA 245.1 
NO 05-02-9(1 EPA 270.2 
NO 1)5-l)l-9(1 EPA 279.2 
NO 1)4-25-91) EPA 201). 7 
ND 04-25-90 EPA 200.7 
ND 04-25-90 EPA 200.7 
ND 04-25-90 EPA 200.7 
326 04-25-90 EPA 200.7 
13.8 04-25-90 EPA 200.7 
NO 04-25-90 EPA 200.7 
52.8 04-25-9C) EPA 201). 7 

- .. 
WLLFOIA4312- 015- 0172902 



SOUTHWEST .. LABORATORY OF OKLAHO:MA, INC. 
1700 W. Albany • Suite "C" • Broken A/Tow, Oklahoma 74012 • 918-251-2858 

DAMES & MOORE REPORT: 23C77.02H 
11701 BORMAN DRIVE, SUITE 
ST. LOUIS, MO 63146 
ATTNa DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO 4* 23C77.02 
DATE SUBMITTED: 04-18-90 
DATE EXTRACTED: 04-27-90 
DATE ANALYZED: 05-02-90 

340 
DATE: 

METHOD REFERENCE: SW846-81SO, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORO EARTH CITY 
SAMPLE ID: MW102 

RESULTS REPORTED IN ug/L OR Parts Per Billion 

HERBICIDES 

2,4-D 
2,4,5-TP (SILVEX) 

DET. 
LIMIT 

1.0 
0.2 

RESULTS 

ND 
NO 

QA/GC SURROGATE RECOVERY 

2,4,5-T (10-98) 93.7i. 

NO = NOT DETECTED ABOVE OUANTITATION LIMIT 

0'5-08-90 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF OUANTITATION 
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE * = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

WLLFOIA4312- 015- 0172903 



1 
-~lENT: 

SOUTHWEST J,ABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C" • Broken An'ow, Oklahoma 74012 • 918-2.51-2858 

DAMES & MOORE REPORT: 2397.0ZP 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 DATEs 05-08-90 
ATTN: DAVID PURINGTON 

SAMPLE MATRIXa WATER 
SWLO tt 2397.02 
DATE SUBMITTED: 04-18-90 
DATE EXTRACTED: 04-19-90 
DATE ANALYZED 1 05-02-90 
METHOD REFERENCE: SW846-BOBO, EPA METHODOLOGY 
SAMPLE ID: MW102 

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

PESTICIDES/PCB'S 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULF'AN I 
DIELDRIN 
4,4-DDE 
ENDRIN 
ENDOSULF'AN II 
4,4-DDD 
ENDOSULF'AN SULFATE 
4,4-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCHLOR-1016 
AROCHLOR-1221 
AROCHLOR-1232 
AROCHLOR-1242 
AROCHLOR-1248 
AROCHLOR-1254 
AROCHLOR-1260 

DETECTION LII'IIT 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.5 
0.1 
0.5 
0.5 
1.0 
0.5 
0.5 
0.5 
0.5 
0.5 
1.0 
1.0 

QA/QC SURROGATE RECOVERIES 

DIBUTYLCHLORENDATE (24-154) 83~ 

ND = NOT DETECTED ABOVE QUANTITATION LIMIT 

RESULTS 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF' QUANTITATION 
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
* = SURROGATE RECOVERY OUTSIDE OF' QC LIMITS 

WLLFOIA4312- 015- 0172904 



SOUTHWEST JABORATORY OF OKLAHOMA, INC. 
1700 W. Albtuzy • Suite "C" • Broken Anow, Oklahoma 74012 • 918-251-2858 

DAMES & MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO tt 2397.02 
DATE SUBMITTED: 04-18-90 
DATE ANALYZED : 04-18-90 

REPORT: 2397.02V 

DATE: 05-08-90 

METHOD REFERENCE: SW846-8240, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW102 

RESULTS REPORTED f.N ug/L OR Parts Per Billion (PPB) 

LOROMETHANE 
.iQMOMETHANE 

NYL CHLORIDE 
· LOROETHANE 

THYLENE CHLORIDE 
·~ETONE 
. RBON DISULFIDE 

,1-DICHLOROETHENE 
·~,1-DICHLOROETHANE 

-

1 RANS-1,2-DICHLOROETHENE 
. HLOROFORM 
·- ,2-DICHLOROETHAN£ 

i -BUTANONE 
· ,1,1-TRICHLOROETHANE 

ARBON TETRACHLORIDE 
... .JINYL ACETATE 
·11ROMODICHLOROMETHANE 

..... 

DET. 
UllU RESULTS 

10 
10 
10 
10 
5 
10 
5 
5 
5 
5 
5 
5 
10 
5 
5 
10 
5 

ND 
ND 
ND 
ND 

16 8 
ND 
ND 
NO 

3 J 
IND 
ND 
ND 
NO 
ND 
NO 
NO 
ND 

VOLATILES 

1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1~1,2-TRICHLOROETHANE 
BENZENE 
CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYLETHER 
BROMOFORM 
2-HEXANONE 
4-METHYL-2-PENTANONE 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENE$ 

DI~T. 

LUll! 

5 
5 
5 
5 
5 
5 
5 
II: .. 
10 
:I 
l.O 
l.O .. 
,) .. 
,) 

!; 
!~ 

'5 
5 

· _j QA/QC SURROGATE RECOVERIES 

RESULTS 

ND 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 

~OLUENE-d8(88-110) 98~ ~ROMOFLUOROBENZENE(86-115) 94~ 1,2-DICHLOROETHANE-d4(76-114) 

itD = NOT DETECTED ABOVE QUANTITATION LIMIT 
._J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

I. = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
= SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

i 
i 
i 

100~~ 

WLLFOIA4312- 015- 0172905 



:) 
SOUTHWEST .. LABORATORY OF OKLAHOMA, INC. 

1700 W. Albany • Suite ,.C' j· Broken Alrow, Oklahoma 74012 • 918-2Sl-2858 

I 
I 

-~5 & MOORE 
. 1 BORMAN DRIVE, SUITE 340 

LOUIS, MO 63146 
~~ DAVID PURINGTON 

-~LE MATRIX: WATER j' 

l
it 2397.02 

· OD REF.: SWB46-B270, EPA METHODOLOGY 
ECT: 19943 - 002; FORD EARTH CITY I 

·-PLE ID: MW102 • 
I 

DET. RESULTS - VOLATILES um Cug/L) 

-JoL :LO ND 
_(2-CHLOROETHYL)ETHER 10 ND) 

:HLOROPHENOL :10 ND I 
tit DICHLOROBENZENE 10 ND I 

DICHLOROBENZENE 10 NO 
._JZYL ALCOHOL 10 NO 
~~-DICHLOROBENZENE 10 NO 

ETHYL PHENOL 10 NO 
. (2-CHLOROISOPROPYL)ETHER 10 NO 
1ETHYLPHENOL 10 NO I 

jltTROSO-DI-n-PROPYLAMINE 10 ND 
ACHLOROETHANE 10 NO 

l'ROBENZENE 10 ND 
IPHORONE 10 ND 

ITROPHENOL 10 ND I 

-4-DIMETHYLPHENOL 10 ND I 
~O!C ACID 50 No: 

2-CHLOROETHOXY)METHANE 10 NDI 
~ -DICHLOROPHENOL 10 rm! 
1(,4-TRICHLOROBENZENE 10 NDI 

HTHALENE 10 NOI 
HLOROANILINE 10 ND/ 

~<ACHLOROBUTADIENE 10 NO, 
liHLOR0-3-METHYLPHENOL 10 ND; 

ETHYLNAPHTHALENE. 10 ND: 
_lE.XACHLOROCYCLOPENTADIENE 10 ND 
~,6-TRICHLOROPHENOL 10 ND 

,5-TRICHLOROPHENDL 50 ND 
. HLORONAPHTHALENE 10 ND 
~ITROANILJNE 50 ND 

ETHYLPHTHALATE 10 ND 
NAPHTHYLENE 10 ND 

50 ND 

REPORT: 2397.028 

DATE: 05-08-90 

DATE SUBMITTED: 04-18-90 
DATE EXTRACTED: 04-19-·90 
DATE ANALYZED : 04-24··90 

DET •. 
SEJUVOLATILES UlV~ 

ACENAPHTHENE 10 
2,4-DINITROPHENOL 50 
4-NITROPHENOL 50 
DIBENZOFURAN 10 
2,4-DINITROTOLUENE 10 
2,6-0INITROTOLUENE 10 
DIETHYLPHTHALATE 10 
4-CHLOROPHENYL-PHENYLETHER 10 
FLUORENE 10 
4-NITROANILINE so 
4,6-DINITR0.2-METHYLPHENOL so 
N-NITROSODIPHENYLAMINE(l) 10 
4-BROMOPHENYL-PHENYLETHER 10 
HEXACHLOROBENZENE 10 
PENTACHLOROPHENOL 10 
PHENANTHRENE 10 
ANTHRACENE 10 
DI-N-BUTYLPHTHALATE 10 
FLUORANTHENE 10 
PYRENE 10 
BUTYLBENZYLPHTHALATE 10 
3,3-DICHLOROBENZIDINE 20 
BENZD(A)ANTHRACENE 10 
BIS(2-ETHYLHEXYL)PHTHALATE 10 
CHRYSENE 10 
DI-N-OCTYL PHTHALATE 10 
BENZO(B)FLUORANTHENE 10 
BENZO(K)FLUORANTHENE 10 
BENZO(A)PYRENE 10 
INDEN0(1 1 2,3-CD)PYRENE 10 
DIBENZ(A,H)ANTHRACENE 10 
BENZO(G,H,I)PERYLENE 10 

iNllROANILINE 

9A/9C SURROGATE RECOVERIES ., 
n:~ 2-FLUORO~IPHENYL(43-116) 68:.: TERPHENYL-d14 

RESULTS 
Cug/Ll 

ND 
NO 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
ND 

2 JB 
1 J 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

(33-141) IITROBENZENE-d5(35-114) 
ENOL-dS (10-94) 49% 2-FLUOROPHENOL (21-100) 35~; 2,4,6-TRIBROMOPHENOL(l0-123) 

' 

j I 

! 
' = NOT DEiECTED ABOVE OUANTITATION L[MIT 
' , = ESiiMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION ' I = ANALYTE DETECTED IN BLANK AS WELL! AS SAMPLE 

I = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

I 

60~·~ 

34~; 

WLLFOIA4312- 015- 0172906 



SOUTHWEST LABORATORY OF OKLAHOl\tiA, I:SC. 
1700 W. Albany • Suite "C' • Broken Arrow, Oklahoma 74012 • 918-251-2858 

DAMES & MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MD 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLD # 2397.03 
DATE SUBMITTED: 04-18-90 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW108 

REPORT: 2397.03M 

DATE: 05-·07-90 

DET. DATE METHOD 
IMIT UNIT RESU TS ANA YZED REFERENCE 

TAL CYANIDE 

iTAL METALS 

0.01 mg/L NO 

··SENIC 
AD 

. RCURY 

.SELENIUM 

)

ALLIUM 
· TIMONY 

RYLLIUM 
··DMIUM 

ROMIUM 
PPER 

'.iCKEL 
LVER 
NC 

:.j 

10.0 
3.0 
0.2 
s.o 
10•0 
31) 1.t) 

s. i) 
5.p 
5.0 
10.0 
1o: .. o 
101.0 
10.0 

#EPAo00/4-79-020, MARCH 1985 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L· 
ug/L 
ug/L 

:·a 

lA~ 
1~ 

NOT DETECTED ABOVE QUANTITATION LIMIT 
= STANDARD METHOD, loTH EDITION 

I 
I 
I 

NO 
NO 
NO 
NO 
NO 
34.5 
NO 
NO 
NO 
81 
14.0 
NO 
44.5 

04-27-90 SM 412D 

OS-02-9() EPA 206.2 
05-<)1-90 EPA 239.2 
1)4-25-91) EPA 245.1 
OS-02-90 EPA 271). 2 
OS-<)1-91) EPA 279.2 
04-25-90 EPA 200.7 
04-25-90 EPA 200.7 
04-25-90 EPA 21)1). 7 
04-25-90 EPA 201). 7 
04-25-90 EPA 200.7 
04-25-90 EPA 200.7 
04-25-90 EPA 200.7 
04-25-90 EPA 200.7 

WLLFOIA4312- 015- 0172907 



SOUTHWEST JABORATORY OF OKLAHuMA,-l.tYL.. 
1700 W. Albany • Suite "C' • Broken An'ow, Oklahoma 74012 • 918-251-2858 

-.\ 

LIENT: DAMES & MOORE REPORT: 2397.03H 

! 

I 
i 

I 
I 
I 

J 

I 

I 
I 
i -I 
I NO = 
- J = 

B = 

I* = 

I 
I 

11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS• MO 63146 DATE: 0~5-08-90 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO * 2397.()3 
DATE SUBMITTED: 04-18-90 
DATE EXTRACTED: 04-27-90 
DATE ANALYZED: 05-02-90 
METHOD REFERENCE: SW84o-8150, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORO EARTH CITY 
SAMPLE ID: MW108 

RESULTS REPORTED IN ug/L OR Parts Per Bi~_icn 

HERBICIDES 

2~4-D 
2,4,5-TP (SILVEX) 

I 

DET. 
LIMIT 

1.0 
0.2 

GA/GC SURROGATE RECOVERY 

RESULTS 

NO 
NO 

2,4,5-T (lf-99) 97,9X 

I 

I 
I 

NOT DETECTED ABOVE GUANTITATION LIMIT 
ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

WLLFOIA4312- 015- 0172908 
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SOUTHWEST .. LABORATORY OF OKLAHOMA, INC. 
1700 W. Alb.any • Suite "C' • Broken A/row, Oklahoma 74012 • 918-251-2858 

·' LIENT: DAMES & MOORE REPORT: ~397.03P 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MD 63146 DATE: 05-08-90 
ATTN1 DAVID PURINGTON 

SAMPLE MATRIX& WATER 
SWLO M 2397.03 
DATE SUBMITTED: 04-18-90 
DATE EXTRACTED: 04-19-90 
DATE ANALYZED : 05-02-90 
METHOD REFERENCE: SW846-8080, EPA METHODOLOGY 
SAMPLE ID: MW108 

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

PESTICIDES/PCB·s 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4-DDE 
ENDRIN 
ENDOSULFAN II 
4,4-DDD 
ENDOSULFAN SULFATE 
4,4-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCHLOR-1016 
AROCHLOR-1221 
AROCHLOR-1232 
AROCHLOR-1242 
AROCHLOR-1248 
AROCHLOR-1254 
AROCHLOR-1260 

I 

DETECTION LUtiT 

0.05 
0.05 
0.05 
0.05 
o.os 
o.os 
o.os 
o.os 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.5 
0.1 
0.:1 
0.5 
1.0 
0.5 
0.5 
0.5 
0.:1 
0.5 
1.0 
1.0 

QA/QC SURROGATE RECOVERIES 
I 

DIBUTYLCHLORENDATE (24-154) 

NO = NOT DETECTED ABOVE QUA~TITATION LIMIT 

e
.,.~ ..... 

RESULTS 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

J = ESTIMATED IJALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

WLLFOIA4312- 015- 0172909 



·- SOUTHWEST lABORATORY OF OKLAHOJ\1A, J.NC. 

·~ 
1700 W. Alt•any • Suite "C' • Broken An'ow, Oklahoma 74012 • 918-25_1-2858 

·-
. tiENT: 

:~ 
:~ 
:) 

i 
,~I 

DAMES & MOORE REPORT: 2397.03V 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 DATE: 05-08-90 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO H 2397.03 
DATE SUBMITTED: 04-18-90 
DATE ANALYZED : 04-18-90 
METHOD REFERENCE: 5111846-8240, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW108 

: RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

DET. 
LIRIT RESULTS VOLATILES 

'I 
lOLA TILES 

I 

·11HLOROMETHANE 10 ND 1,1,2,2-TETRACHLOROETHANE 
·~ROMOMETHANE 10 ND 1,2-DICHLOROPROPANE 
~INYL CHLORIDE 10 ND TRANS-1,3-DICHLOROPROPENE 

~
HLOROETHANE 10 ND TRICHLOROETHENE 

. ETHYLENE CHLORIDE 5 15 B DIBROMOCHLOROMETHANE 
CETONE 10 ND 1,1,2-TRICHLOROETHANE 

-,ARBON DISULFIDE 5 ND BENZENE 
,1-DICHLOROETHENE 5 3 J CIS-1,3-DICHLOROPROPENE 

·~,1-DICHLOROETHANE 5 ND 2-CHLOROETHYLVINYLETHER 

I RANS-1,2-DICHLOROETHENE 5 ND BROMOFORM 
HLOROFORM : 5 ND 2-HEXANONE 

. ,2-DICHLOROETHANE 5 ND 4-METHYL-2-PENTANONE 

i' -BUTANONE 10 ND TETRACHLOROETHENE 
,1,1-TRICHLOROETHANE 5 ND TOLUENE 
ARBON TETRACHLORIDE 5 ND CHLOROBENZENE 

--viNYL ACETATE 10 ND ETHYLBENZENE 
I 

.,ROMODICHLOROMETHANE 5 ND STYRENE 
TOTAL XYLENES 

DIET. 
~.I Jill IT 

.. 
,I .. 
,I .. 
,I 
,. 
,) ,. 
,) 

!) 

~) 

~l 

LO 
5 
10 
10 
5 
5 
5 
5 
5 
5 

RESULTS 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

. J I DA/DC SURROGATE RECOVERIES 

loLUENE-dS ( BS-110) 100:, BROMOFLUOROBENZENE ( 86-115) . 95:, 1, 2-DICHLOROETHANE-d4 ( 76-114) 

llD • NOT DETECTED ABOVE QUANTITATION LIMIT 
·~J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

I
B = ANALYTE DETECTED IN BLANK AS WE~L AS SAMPLE 
* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

I 
I 
I 
I 

WLLFOIA4312- 015- 0172910 



-
-1 SOUTHWEST ].ABORATORY OF OKLAHOMA, IN' C. 

1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

"'1. & MOORE . 
~ BORMAN DRIVE, SUITE 340 
~ LOUIS, MO 63146 -II DAVID PURINGTON 

~LE MATRIX: WATER 
I .. 2397 0 03 

D REF.: SW846-8270, EPA METHODOLOGY 
CT: 19943 - 002; FORD EARTH CITY 

~E ID: MW108 

.... DET. RESULTS 
:at.IVOLATILES bUUT (uq/L) 

;cJL 
IS(:-CHLOROETHYL)ETHER 

j OROPHENOL 
ICHLOROSENZENE 

~ ICHLOROBENZENE 
~ZYL ALCOHOL 
~ICHLOROBENZENE 

~-HYLPHENOL 
[5(:-CHLOROISOPROPYL)ETHER 

_,-HYLPHENOL 
~ROSO-DI-n-PROPYLAMINE 
:XACHLOROETHANE 
-~BENZENE 

HORONE 
~ TROPHENOL 
-a-DIMETHYLPHENOL 
.OIC ACID 
~2-CHLOROETHOXY)METHANE 
,4-DICHLOROPHENOL 

J. 4-TRICHLOROBENZENE 
THALENE 

·CHLOROANIL INE 

l CHLOROBUTADIENE 
LOR0-3-METHYLPHENOL 

- THYLNAPHTHALENE 
~XACHLOROCYCLOPENTADIENE 

J 6-TR I CHLOROPHENOL 
. 5-TRICHLOROPHENOL 
·CHLORONAPHTHALENE 
.ITROANI LINE 
. THYLPHTHALATE 
;:.. APHTHYLENE 
]TROANILINE 

10 ND 
10 ND 
10 ND 
10 ND 
10 ND 
10 ND 
10 ND 
10 ND 
10 ND 
10 ND 
10 ND 
10 ND 
10 ND 
10 ND 
10 ND 
10 ND 
so ND 
10 ND 
10 ND 
1.0 ND 
l.O ND 
10 ND 
10 ND 
lO ND 
!LO ND 
10 ND 
:LO ND 
50 ND 
10 ND 
so ND 
10 ND 
10 ND 
50 ND 

REPORT: 2397.038 

DATE: 05-08-90 

DATE SUBMITTED: 04-18-'0 
DATE EXTRACTED: 04-19-'0 
DATE ANALYZED : 04-24-~10 

DET. 
SE"IVOLATILES LI"Il 

ACENAPHTHENE 10 
2,4-DINITROPHENOL 50 
4-NITROPHENOL 50 
DIBENZOFURAN 10 
2,4-DINITROTOLUENE 10 
2,6-DINITROTOLUENE 10 
DIETHYLPHTHALATE 10 
4-CHLOROPHENYL-PHENYLETHER 10 
FLUORENE 10 
4-NITROANILINE 50 
4,6-DINITRO 2-METHYLPHENOL 50 
N-NITROSODIPHENYLAMINE(1) 10 
4-BROMOPHENYL-PHENYLETHER 10 
HEXACHLOROBENZENE 10 
PENTACHLOROPHENOL 10 
PHENANTHRENE 10 
ANTHRACENE 10 
DI-N-BUTYLPHTHALATE 10 
FLUORANTHENE 10 
PYRENE 10 
BUTYLBENZYLPHTHALATE 10 
3,3-DICHLOROBENZIDINE 20 
BENZO(A)ANTHRACENE 10 
BIS(2-ETHYLHEXYL)PHTHALATE 10 
CHRYSENE 10 
DI-N-OCTYL PHTHALATE 10 
BENZO(B)FLUORANTHENE 10 
BENZO(K)FLUORANTHENE 10 
BENZO(A)PYRENE 10 
INDEN0(1,2,3-CD)PYRENE 10 
DIBENZ(A,H)ANTHRACENE 10 
BENZO(G,H,I)PERYLENE 10 

QA/QC SURROGATE RECOVERIES 

RESULTS 
(uq/Ll 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

·ND 
ND 

~OBENZENE-d5(35-114) 78% :-FLUOROBIPHENYL(43-116) 66~ TERPHENYL-d14 (33-141) 
HENOL-dS (10-94) 42% 2-FLUOROPHENOL (21-100) 29~ 2,4,6-TRIBROMOPhENOL(10-123) 

~~~= NOT DETECTED ABOVE OUANTITATION LIMIT .
1

= ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF OUANTITATION 
= ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

- = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

WLLFOIA4312- 015- 0172911 



SOUTHWEST ,LABORATORY OlF OKLAHOMA, ~~~C. 
1700 W. Albany • Suite WC" • Broken A17'0w, Oklahoma 74012 • 918-251-2858 

DAMES 8c MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO 4+ 2397.04 
DATE SUBMITTED: 04-18-90 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW103 

DET • 
.)AMETER LIMIT UNIT RESULTS 

iAL CYANIDE 

AL METALS 

0.01 mg/L NO 

j SENIC 
AD 
RCURY 

i LENIUM 
ALLIUM 
TIMONY 

BERYLLIUM 

j DMIUM 
ROMIUM 
PPER 

I CKEL 
LVER 
NC 

11). 0 
3.0 
0.2 
5.0 
10.0 
30.0 
5. 1) 
5.0 
5.0 
10.0 
10.0 
10.0 
10.0 

I 
I 
iA = #EPA600/4-79-020, MARCH 1985 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ND = t = 

NOT DETECTED ABOVE QUANTITATION LIMIT 
STANDARD METHOD, 16TH EDITION 

., 

ND 
NO 
NO 
NO 
ND 
34.5 
NO 
ND 
NO 
43 
NO 
NO 
34.1 

REPORT: 2:~97 I 04M 

DATE: 05-07-90 

DATE 
ANALYZED 

1)4-27-90 

1)5-1)2-90 
(J5-1)1-90 
04-25-90 
1)5-1)2-90 
05-01-90 
04-25-90 
04-25-90 
04-25-90 
1)4-25-90 
04-25-90 
04-25-90 
04-25-91) 
04-25-90 

-

METHOD 
REFERENCE 

SM 4120 

EPA 21)6. 2 
EPA 239.2 
EPA 245.1 
EPA 271).2 
EPA 279.2 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 

WLLFOIA4312- 015- 0172912 



·& 

-I SOUTffiVEST .. LABORATORY OF OKLAHOMA, Ir~C. 
1700 W. Albany • Suire "C" • Broken Alrow, Oklahoma 74012 • 918-251-2858 .. 

-I 
-IIENT: DAMES & MOORE REPORT: :~397 .04H 

-I 
• 

-I 
.-.. 
-I 
·• 

-I 
.-.. 
-1 
,_ 

-1 
l 
l 
.} 
-1 
-1 
1 
lo 

J 

-I: ., 
I 

= 
= 
= 
= 

11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO * 2397.04 
DATE SUBMITTED: 04-18-90 
DATE EXTRACTED: 04-27-90 
DATE ANALYZED: 05-03-90 

DATE: 

METHOD REFERENCE: SW846-8150, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORO EARTH CITY 
SAMPLE IO: MW103 

RESULTS REPORTED IN ug/L OR Parts Per Billion 

HERBICIDES 

2,4-0 
2,4,S-TP (SILVEX) 

DET. 
LIMIT 

1.0 
1).2 

RESULTS 

NO 
ND 

QA/GC SURROGATE RECOVERY 

2,4,5-T (10-98) 84.5/. 

NOT DETECTED ABOVE QUANTITATION LIMIT 

05-08-90 

ESTIMATED VALUE:: CONCENTRATION BELOW LIMIT OF QUANTITATION 
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

WLLFOIA4312- 015- 0172913 



-
1 

SOUTHWEST .LABORATORY OF OKLAHOMA, I1~C. 
1700 W. Albany • Suite ~C" • Broken Arrow, Ole/ahoma 74012 • 918-251-2858 

·-
-tlrENT: DAMES & MOORE 
-. 11701 BORMAN DRIVE, SUITE 340 

REPORT: 2397.04P 

~ 
i 
l 
-l 
l 
l 
-1 
i 
l 
-i 
-i 
l -. 
'·i 
-i 
-~ 

-~ 

--

ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

DATE: 05-08-90 

SAMPLE MATRIX: WATER 
SWLO tf 2397.04 
DATE SUBMITTED: 04-18-90 
DATE EXTRACTED: 04-19-90 
DATE ANALYZED : 05-02-90 
METHOD REFERENCE: SW846-8080, EPA METHODOLOGY 
SAMPLE ID: MW103 

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

PESTICIDES/PcB·s 

ALPHA-BHC 
BETA-SHC 
DELTA-BHC 
GAMMA-BHC(LINOANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4-DDE 
ENDRIN 
ENDOSULFAN II 
4,4-DDD 
ENDOSULFAN SULFATE 
41 4-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCHLOR-1016 
AROCHLOR-1221 
AROCHLOR-12'32 
AROCHLOR-1242 
AROCHLOR-1248 
AROCHLOR-1254 
AROCHLOR-1260 

DETECTION LIP!IT 

0.05 
o.os 
o.os 
o.os 
o.os 
o.os 
o.os 
o.os 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.5 
0.1 
0.5 
0.5 
1.1 
0.5 
0.5 
0.5 
0.5 
0.5 
1.1 
1.1 

QA/QC SURROGATE RECOVERIES 

DIBUTYLCHLORENDATE (24-154) 

ND = NOT DETECTl~D ABOVE QUANTITATION LIMIT 

RESULTS 

ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE * = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

WLLFOIA4312- 015- 0172914 



- SOUTHWESTJABORATORY OF UKLAHUMA, l~IL. 
-I 1700 W. Albany • Suite "C' • Broken An'ow, Oklahoma 74012 • 918-251-2858 

.... 

~~NT1 
Jl 

DAMES & MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN1 DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SIIILO tt 2397.04 
DATE SUBMITTED: 04-18-90 
DATE ANALYZED : 04··20-90 

·• 

RE?ORT: 2397.04V 

DATE: 05-08-90 

~ 
:i METHOD REFERENCE: 5111846-8240, EPA METHODOLOGY 

PROJECT: 19943 - 002; FORD EARTH CITY 

~ 
~ 
!J"'9LATILES 

SAMPLE ID: MW103 

RESULTS REPORTED 

~OROMETHANE 
iiiMOMETHANE 

)
YL CHLORIDE 
OROETHANE 
HYLENE CHLORIDE 

. iETONE 
BON DISULFIDE 
-DICHLOROEiHENE 

1,1-DICHLOROETHANE 
-'~NS-1 ,2-DICHLOROETHENE 
_ OROFORM 
1, -DICHLOROETHANE 
iUTANDNE 

,1-TRICHLOROETHANE 
- BON TETRACHLORIDE 

·: MODICHLOROMETHAN£ 
;

YL ACETATE 

IN ug/L OR Parts Per Billion (PPB) 

DET. 
birtiT RESULTS VOLATILES 

10 ND 1,1,2,2-TETRACHLOROETHANE 
10 NO 1,2-0tCHLOROPROPANE 
10 NO TRANS-1,3-0ICHLOROPROPENE 
10 NO TRICHLOROETHENE 
5 26 8 DIBROMOCHLOROMETHANE 
10 17 8 1,1,2-TRICHLOROETHANE 
~· ND BENZENE 
5 ND CtS-1,3-DICHLOROPROPENE 
5 ND 2-CHLOROETHYLVINYLETHER .. 
,) ND BROMOFORM .. 
,) ND 2-HEXANONE 
5 Nl) 4-METHYL-2-PENTANONE 
J:O ND TETRACHLOROETHENE .. 
,) ND TOLUENE 
5 ND CHLOROBENZENE 
10 NO ETHYLBENZENE 
s NO STYRENE 

TOTAL XYLENES 

DEl. 
LI~.!I 

5 
5 
5 
5 
5 
5 
s 
5 
10 
5 
10 
10 
5 
5 
5 
5 
5 
5 

QA/QC SURROGATE RECOVERIE~t 

RESULTS 

ND 
NO 
NO 
NO 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

8 
NO 

2 J 
NO 

10 

~UENE-dS(SS-110) 99~ BROMOFLUOROBENZENE(86-115) 94% 1,2-DICHLOROETHANE-d4(76-114) 93~ 

-jl = NOT DETECTED ABOVE QUANTITATION LIMIT 
J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF OUANTITATION 
.i = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
II = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

WLLFOIA4312- 015- 0172915 



] 
SOUTHWEST lABORATORY OF OKLAHUMA, ll~L-. 

1700 W. Albany • Suite "C"' • Broken An'ow, Oklahoma 74012 • 918-251-2858 

·1· & MOORE ? BORMAN DRIVE, SUITE 340 
· ours, MD 63146 

• DAVID PURINGTON 

w E MATRIX: WATER 
M 2397.04 
D REF.: SW846-8270, EPA METHODOLOGY 

:0 CT: 19943 - 002; FORD E:ARTH CITY 
LE ID: Mlll103 

REPORT: 2397.049 

DATE: 05-08-90 

DATE SUBMITTED: 04-18-90 
DATE EXTRACTED: 04-19-90 
DATE ANALYZED : 04-24-90 

DE:T. RESULTS 
~ (ug/l) SE"IVOLATILES 

OET. RESULTS 
U1ll.I. (ug/L> 

i L 1() ND 
~ ~-CHLOROETHYL)ETHER 10 NO 

j OROPHENOL 10 ND 
, ICHLORO~ENZENE 10 ND 
, ICHLOROBENZENE 10 NO 
' ZYL ALCOHOL 10 NO 

DICHLOROBENZENE 10 ND 
- THYLPHENOL 10 NO 

10 NO 
ETHYLPHENOL 10 NO 

-- TROSO-Dl-n-PROPYLAMINE 10 ND 
~ CHLOROETHANE 10 ND 

ROBENZENE 10 ND 
_ HORONE 10 NO 

TROPHENOL 10 NO 
- ·-oiMETHYLPHENOL 10 NO 

7 0IC ACID ~0 ND 
2-CHLOROETHOXY)METHANE 1~ ND 
DICHLOROPHENOL 10 NO 

,4-TRICHLOROBENZENE 10 NO 
THALENE 10 NO 
LOROANILINE 10 NO 

. ACHLOROBUTADIENE 10 NO 
LOR0-3-METHYLPHENOL 10 I ND 

: THYLNAPHTHALENE 10 NO 
10 ND 

,6-TRICHLOROPHENOL 10 NO 
~ ,5-TRICHLOROPHENOL 50 NO 
~ HLORONAPHTHALENE 10 ND 
.• ITROAN!LINE 50 ND 

ETHYLPHTHALATE 10 ND 
~ NAPHTHYLENE 10 NO 
IIIITROANILINE so ND 

ACENAPHTHENE 
Z~4-DINITROPHENOL 

4-NITROPHENOL 
DIBENZOFURAN 
2~4-DINITROTOLUENE 

2~6-DINITROTOLUENE 

DIETHYLPHTHALATE 
4-CHLOROPHENYL-PHENYLETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINiiRO 2-METHYLPHENOL 
N-NITROSODI~HENYLAMINE(1) 
4-SROMOPHENYL-PHENYLETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUTYLPHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYLPHTHALATE 
3,3-0!CHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
CHRYSENE 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZOCK)FLUORANTHENE 
BENZO(A)PYRENE 
1NDE~Ot1,Z,3-CD)PYRENE 

OIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

10 
50 
so 
10 
10 
10 
10 
10 
10 
50 
so 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

NO 
NO 
NO 
NO 
ND 
ND 
N'O 
NO 
ND 
ND 
N'O 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
NO 
NO 
ND 
ND 

QA/QC SURROGATE RECOVERIES 

1ROBENZENE-d5(3S-114) 78~: 2-FLUOROBIPHENYL(43-116) 7S~; TERPHENYL-d14 (33-141) 
:~NOL-d5 (10-94) 52~ 2-FLUOROPHENOL (21-100) 34~ 2,4~6-TRIBROMOPHENOLCl0-123) 

il • NOT DETECTED ABOVE OUANTITATION LIMIT 

I 
= ESTIMATED VALUE: CONC~NTRATION BELOW LIMIT OF QUANTITATION 
= ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
= SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

• 

81 :-; 

WLLFOIA4312- 015- 0172916 



- SOUTHWEST)ABORATORY OF OKLAHOMA, IJ~C. 
-I 1700 W. Albany • Suite "C" • Broken Anow, Oklahoma 74()12 • 918-251-2858 

.... 

.J;~ENT: 
-I -
~I 

. . 
DAMES & MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO # 2397.05 
DATE SUBMITTED: 04-18-90 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW104 

•"PARAMETER 

-ITAL CYANIDE 

--ITAL METALS 

SENIC 

l AD 
RCURY 
LENIUM 

i
ALLIUM 
TIMONY 
RYLLIUM 

CADMIUM 
lROMIUM 

PPER 
CKEL 

a:i!LVER 
~NC 

DET. 
LIMIT 

0~01 

101<) 
3.<) 
1). 2 
~,I) 

11). 1) 

31) 1 1) 
510 
510 
5.1) 
1011) 
10.0 
10.0 
10.0 

= #EPA600/4-79-020, MARCH 1985 

UNIT 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
~\g/L 

ug/L 
ug/L 

-roA 
SM •• 

= 
= 

NOT DETECTED ABOVE QUANTITATION LIMIT 
STANDARD METHOD, 16TH EDITION 

1 
-·-
-·j 

RESULTS 

ND 

NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
131 
NO 
NO 
41), 7 

REPORTJ 2397.0~M 

DATEJ 0~-07-90 

DATE 
ANALYZED 

04-27-90 

<)5-<)2-90 
0~-01-90 
1)4-2~-90 

1)~-1)2-90 

05-<)l-90 
1)4-25-91) 
1)4-2~-90 

04-25-90 
04-25-90 
1)4-25-90 
04-25-90 
04-25-90 
04-2~-90 

METHOD 
REFERENCE 

SM 4120 

EPA 2<)6 I 2 
EPA 23912 
EPA 24~.1 
EPA 270.2 
EPA 279.2 
EPA 21)1),7 
EPA 2<)1). 7 
EPA 200.7 
EF'A 21)1). 7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 

WLLFOIA4312- 015- 0172917 



SOUTHWESTJ.ABORATORY OF OKLAHOMA, lJ~c. 
1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

DAMES & MOORE REPORT: 2397.05H 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO # 2397.05 
DATE SUBMITTED: 04-18-90 
DATE EXTRACTED: 04-27-90 
DATE ANALYZED: 05-03-90 

DATE: 

METHOD REFE.RENCE: SW846-8150, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW104 

RESULTS REPORTED IN u;/L OR Pa~ts Pe~ Billion 

HERBICIDES 

2,4-D 
2,4,5-TP (SILVEX) 

DET. 
LIMIT 

1.0 
0.2 

RESULTS 

NO 
NO 

QA/QC SURROGATE RECOVERY 

2 ,, 4, 5-T ( 10-98) 79.6% 

= NOT DETECTED ABOVE OUANTITATION LIMIT 

o~~-o8-9o 

= ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATJ:ON 
= ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
= SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

WLLFOIA4312- 015- 0172918 



- SOUTffiVEST :LABORATORY OF OKLAHOl\1A, INC. 
1700 W. Albany • Suite "C" • Broken Anow, Oklahoma 74012 • 918-251-2858 1 -

1LIENT: DAMES & MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 

·• REPORT: 2397.0SP 

-
-
-
I -

--I 
-
I -
I 
r.::a 

-·1 
i --1 
i 
-i 
-j 
-j 
... 
-. 
-· 
-· 

DATE: 05-08-90 
ATTNa DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO N 2397.05 
DATE SUBMITTED: 04-18-90 
DATE EXTRACTED: 04-19-90 
DATE ANALYZED : 0~-02-90 
METHOD REFERENCE: SW846-8080, EPA METHODOLOGY 
SAMPLE ID: MW104 

RESULTS REPORTED IN uq/L OR Parts Per Billion (PPB) 

PESTICIDES/PCB·s 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4-DDE 
ENDRIN 
ENDOSULFAN II 
4,4-DDD 
ENDOSULFAN SULFATE 
4,4-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCHLOR-1016 
AROCHLOR-1221 
AROCHLOR-1232 
AROCHLOR-1242 
AROCHLOR-1248 
AROCHLOR-12~4 
AROCHLOR-1260. 

DETECTION Lir.IT 

0.05 
o.os 
o.os 
o.os 
o.os 
o.os 
o.os 
o.os 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.5 
0.1 
0.5 
o.s 
1.0 
0.5 
0.5 
0.5 
o.s 
o.s 
1.0 
1.0 

QA/QC SURROGATE RECOVERIES 

DIBUTYLCHLORENDATE (24-154) 54~ 

ND = NOT DETECTED ABOVE OUANTITATION LIMIT 

RESULTS 

NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
'ND 
ND 
ND 
ND 
ND 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF OUANTITATION 
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE * = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

WLLFOIA4312- 015- 0172919 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

DAMES & MOORE 
11701 BORMAN DRIVE, SUITE ~40 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO tt 2~97.05 
DATE SUBMITTED: 04-18-90 
DATE ANALYZED : 04-18-90 

REPORT: 2397.05V 

DATE: 05-08-90 

METHOD REFERENCE: SW846-8240, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW104 

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

DET. 
s bllUI RESULTS VOLATILES 

c. OROMETHANE 10 ND 1,1,2,2-TETRACHLOROETHANE 
•• MOMETHANE 10 ND 1,2-DICHLOROPROPANE 
-r YL CHLORIDE 1<) NO TRANS-1,3-DICHLOROPROPENE 
C. OROETHANE 11) ND TRICHLOROETHENE 
~£THYLENE CHLORIDE s 1 JB DIBROMOCHLOROMETHANE 
JTONE 10 5 ~'TB 1,1,2-TRICHLOROETHANE 

SON DISULFIDE 5 NO BENZENE 
1,1-DICHLOROETHENE 5 ND CIS-1,3-DICHLOROPROPENE 
-~-DICHLOROETHANE s NO 2-CHLOROETHYLVINYLETHER 

NS-1,2-DICHLOROETHENE 5 ND BROMOFORM 
C OROFORM 5 NO 2-HEXANONE 
Jlf-DICHLOROETHANE 5 NO 4-METHYL-2-PENTANONE 

UTA NONE 10 NO TETRACHLOROETHENE 
- ,1-TRICHLOROETHANE 5 NO TOLUENE 
_CARBON TETRACHLORIDE ~I NO CHLOROBENZENE 
)YL ACETATE 1.0 NO ETHYLBENZENE 

MODI CHLOROMETHANE .. NO STYRENE ,) 

TOTAL XYLENES 

DET. 
LitHT 

5 
5 
5 
5 
5 
5 
5 
5 
10 
5 
10 
10 
5 
5 
5 
5 
5 
5 

1 QA/QC SURRgyATE RECOVERIE~i 

RESULTS 

NO 
NO 
NO 
NO 
ND 
ND 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

-~LUENE-d8(88·110J 103~ BROMOFLUOROBENZENE(86-115) 95" 1,2-DICHLOROETHA~E-d4(76-114J 104>. 

NO = NOT DETECTED ABOVE QUANTITATION LIMIT ·1 =ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
= ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE * = SURROGATE RECOVERY OUTSIDE OF QC LIMITS. 

-I 
-I 

I 
WLLFOIA4312- 015- 0172920 



~I 
SOUTHWEST LABORATORY OF OKLAHOMA, Ir~C. 

1700 W. Alban/. Suite "C' • Broken Arrow, Oklahoma 74012 • 918-251-2858 

I & MOORE ·• REPORT: 2397.059 
· BORMAN DRIVE, SUITE 340 
• _OUIS, MO 63146 DATE: 05-08-90 
~. DAVID PURINGTON 

' E MATRIX: WATER DATE SUBMITTED: 04-18-90 
.. 2397.05 DATE EXTRACTED1 04-19-90 ·to REF.: SW846-8270, EPA I'IETHODOLOGY DATE ANALYZED : 04-24-90 

I" CT: 19943 - 002; FORD EARTH CITY 
--E ID: MW104 

I DET. RESULTS DET. RESULTS 
•:-JJOLA TILES LII'IIT (ug/Ll SE"IVO!..aTILES UlUI. 'ug!l..l 

11I:CHLOROETHYL)ETHER 
10 ND ACENAPHTHENE 10 ND 
10 ND 2,4-DINITROPHENOL 50 ND 

_OROPHENOL 10 ND 4-NITROPHENOL 50 ND 
~ICHLOROBENZENE 10 ND DIBENZOFURAN 10 ND 
l ICHLOROBENZENE 10 ND 2,4-DINITROTOLUENE 10 ND 
"JL ALCOHOL 10 ND 2,6-DINITROTOLUENE 10 ND 
·JIICHLOROBENZENE 10 ND DIETHYLPHTHALATE 10 ND 
1 HYLPHENOL 10 ND 4-CHLOROPHENYL-PHENYLETHER 10 ND 
~~-CHLOROISOPROPYL)ETHER 10 ND FLUORENE 10 ND 
IHYLPHENOL 10 ND 4-NITROANILINE 50 ND 

-~ ROSO-DI-n-PROPYLAMINE 10 ND 4,6-DINITRO 2-METHYLPHENOL 50 ND 
< ~..HLOROETHANE 10 ND N-NITROSODIPHENYLAMINE(1) 10 ND 
~BENZENE 10 ND 4-BROMOPHENYL-PHENYLETHER 10 ND 

DRONE 10 ND HEXACHLOROBENZENE 10 ND 
ROPHENOL 10 ND PENTACHLOROPHENOL 10 ND 

-..e~DIMETHYLPHENOL 10 ND PHENANTHRENE 10 ND 
IIC ACID 50 ND ANTHRACENE 10 ND 

S -CHLOROETHOXY)METHANE 10 ND Dt-N-BUTYLPHTHALATE 10 ND 
4 !CHLOROPHENOL 10 ND FLUORANTHENE 10 ND ·-Jlf-TRICHLOROBENZENE 1Ct ND PYRENE 10 ND 
. HALENE 10 ND BUTYLBENZYLPHTHALATE 10 ND 

OROANILINE 1CI ND 3,3-DICHLOROBENZIDINE 20 ND 
·~HLOROBUTADIENE 10 ND BENZO(A)ANTHRACENE 10 ND 
~OR0-3-METHYLPHENOL 1(1 ND BISC2-ETHYLHEXYL)PHTHALATE 10 ND 

HYLNAPHTHALENE 10 ND CHRYSENE 10 ND 
~HLOROCYCLOPENTADIENE 1() ND DI-N-OCTYL PHTHALATE 10 ND 

-TRICHLOROPHENOL 1() ND BENZO(B)FLUORANTHENE 10 ND 
. -TRICHLOROPHENOL 50 ND BENZO(K)FLUORANTHENE 10 ND 
·C ORONAPHTHALENE 1 () ND BENZO(A)PYRENE 10 ND 
jROANILINE 50 ND INDEN0(1,2,3-CD)PYRENE 10 ND 

HYLPHTHALATE 1 () ND DIBENZ(A,H)ANTHRACENE 10 ND 
PHTHYLENE 10 ND BENZO(G,H,I)PERYLENE 10 ND 

··TROANILINE 5() ND 

QA/QC SURROGATE RECOVERIES 

:jOBENZENE-d 5 ( 35-114) 80% 2-FLUOROBIPHENYL ( 43-116) 75~ TERPHENYL-d 14 ( 33-141) 75~·: 
1 • OL-d5 (10-94) 48% 2-FLUOROPHENOL (21-100) 32% 2,4,6-TRIBROMOPHENOL(10-123) 40% 

:ii NOT DETECTED ABOVE QUANTITATION LIMIT 
-= ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
It ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
II SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

WLLFOIA4312- 015- 0172921 



... 
-1 SOUTHWES'f LABORATORY OF OKLAHOMA, J[NC. 

1700 W. Alt•any • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 ... 
--I 

...... 
iriENT: DAMES & MOORE 

--.. 11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 

·~ ATTN: DAVID PURINGTON 

-1 ... SAMPLE MATRIX: WATER 
SWLO M 2397.06 
DATE SUBMITTED: 04-18-90 
DATE ANALYZED : 04-18-90 

·• 

REPORT: 2397.06V 

DATE: 05-08-90 

-I 
... 

-1 
METHOD REFERENCE: SW846-8240, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: TR-2 

·-1 RESULTS REPORTED IN uq/L OR Parts Per Billion (PPB) 

.... DET • 

e Lir1IT RESULTS VOL£! TILES 

L HANE 10 ND 1,1,2,2-TETRACHLOROETHANE 
~ROMOMETHANE 10 ND 1,2-DICHLOROPROPANE 

INYL CHLORIDE 10 ND TRANS-1,3-DICHLOROPROPENE 
- HLOROETHANE 10 ND TRICHLOROETHENE 
~METHYLENE CHLORIDE 5 18 8 DIBROMOCHLOROMETHANE 
ICE TONE 10 2 JB 1,1,2~TRICHLOROETHANE 

ARBON DISULFIDE 5 ND BENZENE 
1,1-DICHLOROETHENE 5 ND CIS-1,3-DICHLOROPROPENE 

--,1-D I CHLOROETHANE 5 ND 2-CHLOROETHYLVINYLETHER 
RANS-1,2-0ICHLOROETHENE 5 NO BROMOF'ORM 
HLOROFORM 5 ND 2-HEXANONE 

111,2-0ICHLOROETHANE 5 ND 4-METHYL-2-PENTANONE 
2-BUTANONE 10 ND TETRACHLOROETHENE 
1,1,1-TRICHLOROETHANE 5 ND TOLUENE 
CARBON TETRACHLORIDE 5 ND CHLOROBENZENE 

-lllsiNYL ACETATE 10 ND ETHYLBENZENE 
BROMODICHLOROMETHANE 5 ND STYRENE 

TOTAL XYLENES 

nET. 
,,II'HT 

!; 
!S 
') 

'5 
5 
5 
5 
5 
10 
5 
10 
10 
5 
5 
5 
5 
5 
5 

1 QA/QC SURROGATE RECOVERIES 

RESULTS 

NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 

_
1 

TOLUENE-dB ( BB-11 0) 10 4'l BROMOFLUOROBENZENE ( 86-115) 97" 1, 2-D I CHLOROETIIANE -d 4 ( 7 6-114 ) 10 6'' 

ND = NOT DETECTED ABOVE QUANTITATION LIMIT 

I J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE * = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

-I 
-I 
--I 

WLLFOIA4312- 015- 0172922 



SOUTHWEST LABORATORY OF, OKLAHOMA, INC. 
1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

ANALY'l'ICAL REPORT 

ls & MOORE 
~701 Borman Drive 
-1· Louis. Missouri 

~0 IDENTIFICATION 

63149 

~MPLE NO.: 
TE RECEIVED: 

2397.01 - 2397.08 
04/18/90 

DESCRIPTION 

~THOD BLANK 05/01/90 
~THOD BLANK 05/01/90 --
lr..ANK SPIKE 

... LANK SPIKE 
_BLANK SPIKE 
_JLANK SPIKE 

05/01/90 
05/01/90 
05/01/90 
05/01/90 

PARAMETER 

LEAD 
THALLIUM 

LEAD 
LEAD 
THALLIUM 
THALLIUM 

REPORT: G2704 

REPORT DATE: 05/03/90 

RESULTS 

<3 ug/L 
<10 ug/L 

99% RECOVERY 
98% RECOVERY 
98% RECOVERY 
95% RECOVERY 

WLLFOIA4312- 015- 0172923 



SOUTHWEST LABORATORY OF OKLAHOMA, J[NC. 
1700 W. Albany • Suite "C • Broken Arrow, Oklahoma 74012 • 918-251-2858 

~L.IENT: 

1 
1 ...... 

-1 
l 
·J 

1 

DAMES & MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUISp MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWL.O # 2397.03 (MS/MSD) 
SAMPLE ID: MW108 (MS/MSD) 

REPORT: G2704.2 

DATE: 0~5-08-90 

HERBICIDE MA'TRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS. 

SPIKE ADDED 
(ug/L) 

AMT. FOUND 
SMP. ( ug/L) 

AMT. FOUND 
MS (ug/L) 

MS 
PERCENT 
RECOVERY 

~::~~-TP (SILVEX) 
166.7 
16.7 

0 
0 

129.5 
14.8 

77.7 
88.6 

1 
-i 
1 

2.4-D 
,,4,5-TP (SILVEX) 

AIMT. FOUND 
M~SD (ug/L) 

124.8 
14.3 

MSD 
PERCENT RECOVEF!Y PERCENT 
RECOVERY DtFF'ERENCE 

74.9 ~;. 7 
85.6 :; • 4 

WLLFOIA4312- 015- 0172924 



I 
SOUTHWESTJ.ABORATORY OF OKLAHOl\1A, INC. 

1700 W. Albany • Suite "C' • Broken Alrow, Oklahoma 74012 • 918-251-2858 

.• LIENT: DAMES & MOORE 
11701 BORMAN DRIVE, SUITE 340 

REPORT: G2704.3 

-I 
-
1 
I 
~ -
I 
I 
I 
I 
I 
I 
-
I 
I 
I 
I 
I 
I 
I • 

ST. LOUIS, MO 63146 DATE: 05-08-90 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO ~ METHOD BLANK 
DATE SUBMITTED: 04-18-90 
DATE EXTRACTED: 04-19-90 
DATE ANALYZED : 05-02-90 
METHOD REFERENCE: SW846-BOBO, 
SAMPLE ID: BLANK 

EPA METHODOLOGY 

RESULTS REPORTED IN uq/L OR Parts Per Billion (PPB) 

PESTICIDES/PCB•l 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4-DDE 
ENDRIN 
ENDOSULFAN II 
4,4-DDD 
ENDOSULFAN SULFATE 
4,4-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCHLOR-1016 
AROCHLOR-1221 
AROCHLOR-1232 
AROCHLOR-1242 
AROCHLOR-1248 
AROCHLOR-1254 
AROCHLOR-1260 

DETECTION LIP!IT 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
o.os 
o.os 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
o.s 
0.1 
0.5 
o·.s 
1.0 
0.5 
0.5 
0.5 
0.5 
0.5 
1.0 
1.0 

QA/QC SURROGATE RECOVERIES 

DIBUTYLCHLORENDATE (24-154) 95~ 

NO = NOT DETECTED ABOVE QUANTITATION LIMIT 

RESULTS 

NO 
NO 
ND 
ND 
NO 
NO 
ND 
ND 
NO 
NO 
ND 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
ND 
NO 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
B = ANALYTE DEiECTED IN BLANK AS WELL AS SAMPLE 
* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

WLLFOIA4312- 015- 0172925 



_J a.J' - - - -- ... -- - -- - ---- - --- - - -

1700 W. Albat~y • Suire "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

J 
IENT: DAMES & MOORE 

11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVE PURINGTON 

SAMPLE MATRIX: WATER 
SWLO # 23t17.0l (MS/MSD) 
DATE SUBMITTED: 04-18-C10 
PROJECT: 1C1943 - 002; FORD EARTH CITY 
SAMPLE ID: MW110 (MS/MSD) 

REPORT: C:i2704. 4 

DATE: 05··08-C10 

PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULl'S 

_ AMMA-BHC 
EPTACHLOR 
LORIN 
IELDRIN 

}NOR IN I' 4' -DDT 

-. 
-. 
I 

SPIKE AODE:.l> 
(ug/L) 

0.40 
0.40 
(). 41) 
1.00 
1.00 
1.00 

AMT. 

AMT. FOUND (SAMPLE) AMT. 
(ug/L) 

0 
0 
0 
0 
0 
0 

MSO 
FOUND (MSO) PERCENT 
(ug/L) RECOVERY 

0.40 100.0% 
0.41 102.5% 
0.38 C15. 0% 
1.10 110.0% 
1.10 110.0% 
1.20 120.0% 

MS 
FOUND (1'15) PERCENT 
(ug/L) RECOVERY 

0.45 112.5% 
0.44 110.0% 
0.43 107.5% 
1. 2C:l 120.0% 
1.30 130.0% 
1.30 130.0% 

RELAl'IVE 
PERCE:NT 

D I FFEf;:ENCE 

11. El'l. 
7 .1i;'l. 
12. :~i. 
e. n; 
16. j'% 
s. o~; 

WLLFOIA4312- 015- 0172926 



-1 SOUTHWEST LABORATORY OF OKLAHU.MA, ll~L. 
1700 W. Albany • Suite "C' • Broken Arrow, Oklahoma 74012 • 918-251-2858 

-t 
· lENT: DAMES & MOORE 

11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINiiTON 

_1 SAMPLE MATRIX: WATER il SWLO M METHOD BLANK 

RE~ORT: G2704.5 

DATE: 05-08-90 

_ METHOD REFERENCE: SW846-8240, EPA METHODOLOGY i 
DATE ANALYZED : 04-18-90 

PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: METHOD BLANK 

~ RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

lruw 
-~LOROMETHANE 

OMOMETHANE 
NYL CHLORIDE 

i LOROETHANE 
- THYLENE CHLORIDE 

ETONE 

i
~ARBON DISULFIDE 

,1-DICHLOROETHENE 
,1-DICHLOROETHANE 

l
TRANS-1,2-DICHLOROETHENE 

LOfi:OFORM 
2-DICHLOROETHANE 
BUTANONE 

1,1,1-TRICHLOROETHANE 
_ ARBON TETRACHLORIDE 

INYL ACETATE 
~iiROMODICHLDROMETHANE 

DET. 
bl11U RESULTS 

10 
10 
10 
10 
5 
10 
5 
5 
5 
5 
s 
5 
10 
s 
s 
10 
5 

10 

ND 
ND 
ND 
ND 

3 J 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 

VOLATILES 

1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
TRANS-1~3-DICHLOROPROPENE 
· TR I CHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYLETHER 
BROMOFORM 
2-HEXANONE 
4-METHYL-2-PENTANONE 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

DE:T. 
b.nuT 

5 
5 
s 
5 
s 
s 
5 
5 
10 
5 
10 
10 
5 
5 
• .. 
~I 
c· 
·' I' 

·' 
QA/QC SURROGATE RECOVER!'~ 

RESULTS 

ND 
NO 
NO 
ND 
NO 
NO 
NO 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
ND 

loLUENE-d8(.88-110) 100:, BROMOFLUOROBENZENE ( 86•115) 86:, 1 ,2-DICHLOROETH~~NE-d4 (76-114) 95:~ -, D = NOT DETECTED ABOVE QUANTITATION LIMIT 
= ESTIMATED VALUE: COt~CENTRATION BELOW LIMIT OF CIUANTITATION 

. ... = ANAL YTE DETECTED IN l3LANK AS WELL AS SAMPLE 
II = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

l 
-~ 

I 
WLLFOIA4312- 015- 0172927 
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~U U 111 VV ~~ Jl LADUKAl U.KI U.r U.n....Li"UJ..VJ.u.~ .u., '-'• 

1700 W. Alb,rny • Suite "C' • Broken Arrow, Oklahoma 74012 • 918-251-2858 

... 

:JIIENT: DAMES & MOORE 

-I ,.. 

-I 

11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO ~ METHOD BLANK 
DATE ANALYZED : 04-20-90 

. .. 

REPORT: G2704.6 

DATE: 05-08-90 

1 
METHOD REFERENCE: SW846-8240, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: METHOD BLANK 

-I RESULTS REPORTED !N ug/L OR Parts Per Billion (PPB) 

-ILATILES 
,. 

CHLOROMETHANE 
.,...OMOMETHANE 

.NYL CHLORIDE 
""'CHLOROETHANE 
~THYLENE CHLORIDE 

-=ETONE 
a.CARBON DISULFIDE 

•

,1-DICHLOROETHENE 
- ,1-DICHLOROETHANE 

RANS-1,2-DICHLOROETHENE 
aaCHLOROFORM ·-1, 2-D I CHLOROETHANE 

-BUTANONE 
oa1,1,1-TRICHLOROETHANE 

-IARBON TETRACHLORIDE 
INYL ACETATE 

BROMODICHLOROMETHANE 

DET. 
illll 

10 
10 
10 
10 
5 4 
10 4 
5 
5 
5 
5 
5 
5 
10 
5 
5 
10 
5 

RESULTS VOLATilli 

ND 1,1,2,2-TETRACHLOROETHANE 
ND 1,2-DICHLOROPROPANE 
ND TRANS-1,3-DICHLOROPROPENE 
ND TRICHLOROETHENE 

J DIBROMOCHLOROMETHANE 
J 1,1,2-TRICHLOROETHANE 

ND BENZENE 
ND CIS-1,3-DICHLOROPROPENE 
ND 2-CHLOROETHYLVINYLETHER 
ND BROMOFORM 
ND 2-HEXANONE 
ND 4-METHYL-2-PENTANONE 
ND TETRACHLOROETHENE 
ND TOLUENE 
ND CHLOROBENZENE 
ND ETHYLBENZENE 
ND STYRENE 

TOTAL XYLENES 

DI~T. 
!:;tllfiT 

5 
5 
5 
5 
5 
5 
5 
5 
10 
5 
10 
10 
~I 

~I 
c· 
,I .. 
•• .. ,, 
,. 
,) -. QA/QC SURROGATE RE~OVERIES 

RESULTS 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

WLLFOIA4312- 015- 0172928 



~U U'l'tl W !!.~ 1 ,LA..OUKAl UKI U.r U~VlY.l.B.., J..~~ '-'• 
1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

DAMES & MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVE PURINGTON 

SAMPLE MATRIX: WATER 
SWLO M 2397.05 (MS/MSD) 
DATE SUBMITTED: 04-18-90 
SAMPLE ID: MW104 (MS/MSD) 

REPORT: G2704.7 

DATE: 05-08-90 

~ATER VOLATILE "ATRIX SPIKE/,.ATRIX SPIKE DUPLICATE RECOVERY 

l -DICHLOROETHENE 
CHLOROETHENE 
ZENE 

TOLUENE 
·10ROBENZENE 

I 
POUND 

.. -DICHLOROETHENE 
T ICHLOROETHENE 

ENE 
UENE 

. OROBENZENE 

S:PIKE 
ADDED 

50 
50 
50 
50 
50 

SPIKE 
ADDED 
(ug/Ll 

50 
50 
50 
50 
50 

~LUES. OUTSIDE OF QC LIMITS 

SAr1PLE 
COIII:ENTRATION 

0 
0 
0 
0 
0 

"SD 
COIII:ENTRATION 

Cug/ll 

56 
54 
57 
56 
54 

PIS PIS QC 
COIII:ENTRATION PERCENT LIJIIITS 

R COVERY RECOVERY 

58 116 61 - 145 
54 108 71 - 120 
60 120 76 - 127 
57 114 76 - 125 
54 108 75 - 130 

JIISD 
PERCENT PERCENT QIL; LIPIITS 
RECOVERY RPD R'PD REC. 

102 4 14 61 - 145 
108 0 14 71 - 120 
114 s· 11 76 - 127 
112 2 13 76 - 125 
108 0 13 75 - 130 

WLLFOIA4312- 015- 0172929 



SOUTffiVEST ~ABORATORY OF OKLAHOMA, Ir~c. 
1700 W. Albany • Suire "C" • Broken Anow, Oklahoma 74012 • 918-251-2858 

-.L & MOORE 
~ BORMAN DRIVE, SUITE 340 
--LOUIS, MO 63146 

DAVID PURINGTON 

E MATRIX1 WATER 
M METHOD BLANK 
0 REF.: SW846-8270, EPA METHODOLOGY 

J CT: 19943 - 002; FORD EARTH CITY 
-~E ID: METHOD BLANK 

-- DET. RESULTS 
~ 0 TILES UPIIT (ug/L) 

1:: L 10 
S -CHLOROETHYL)ETHER 10 
.ILOROPHENOL 10 
.JIICHLOROBENZENE 10 
4JIICHLOROBENZENE 10 
'~YL ALCOHOL 10 

ICHLOROBENZENE 10 
HYLPHENOL 10 
-CHLOROISOPROPYL)ETHER 10 

j HYLPHENOL 10 
~; ROSO- DI-n -PROPYLAM I NE 10 
X HLOROETHANE 10 
-.~BENZENE 1 C1 

DRONE 10 
·N ROPHENOL 10 
~DIMETHYLPHENOL 1CI 

I
. IC ACID SCI 

:~ -CHLOROETHOXY)METHANE 10 
,4 !CHLOROPHENOL 10 
-~-TRICHLOROBENZENE 1() 
.. HALENE l() 

- OROANILINE 10 
:-"1CHLOROBUTADIENE 1<) 

_liOR0-3-METHYLPHENOL 1() 
~~HYLNAPHTHALENE 10 
~CHLOROCYCLOPENTADIENE 1() 

J-TRICHLOROPHENOL 1() 
~ -TRICHLOROPHENOL 50 
- ORONAPHTHALENE 10 
.. jROANILINE Sc) 

.. HYLPHTHALATE 1 c) 
: PHTHYLENE 10 
~~~TROANILINE 50 

-I 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

REPORT: G2704.8 

DATE: 05-08-90 

DATE EXTRACTED: 04-19-90 
DATE ANALYZED : 04-23-90 

DET. 
SEPIIVOLATILES '-!l!l1~ 

ACENAPHTHENE 10 
2,4-DINITROPHENOL 50 
4-NITROPHENOL 50 
DIBENZOFURAN 10 
2,4-DINITROTOLUENE 10 
2,6-DINITROTOLUENE 10 
DIETHYLPHTHALATE 10 
4-CHLOROPHENYL-PHENYLETHER 10 
FLUORENE 10 
4-NITROANILINE 50 
4,6-DINITRO 2-METHYLPHENOL 50 
N-NITROSODIPHENYLAMINE(1) 10 
4-BROMOPHENYL-PHENYLETHER 10 
HEXACHLOROBENZENE 10 
PENTACHLOROPHENOL 10 
PHENANTHRENE 10 
ANTHRACENE 10 
DI-N-BUTYLPHTHALATE 10 
FLUORANTHENE 10 
PYRENE 10 
BUTYLBENZYLPHTHALATE 10 
3,3-DICHLOROBENZIDINE 20 
BENZO(A)ANTHRACENE 10 
BIS(2-ETHYLHEXYL)PHTHALATE 10 
CHRYSENE 10 
DI-N-OCTYL PHTHALATE 10 
BENZO(B)FLUORANTHENE 10 
BENZO(K)FLUORANTHENE 10 
BENZO(A)PYRENE 10 
INDEN0(1,2,3-CD)PYRENE 10 
DIBENZ(A,H)ANTHRACENE 10 
BENZO(G,H,I)PERYLENE 10 

QA/QC SURROGATE RECOVERIES 

RESULTS 
Cug/Ll 

ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
NO 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
NO 

12 
ND 
NO 
ND 
NO 
ND 
ND 
ND 
NO 

-1· OBENZENE-d 5 ( 35-114) 78~·: 2-FLUOROBIPHENYL ( 43-116) 69~·: TERPHENYL-d 14 ( 33-141) 94~·: 
~ OL-d5 (10-94) 88~ 2-FLUOROPHENOL (21-100) 69~ 2,4,6-TRIBROMOPHENOL(l0-123) 91~ 
.. --, 

:11 NOT DETECTED ABOVE QUANTITATION LIMIT 
E5TIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

·~~ ANALYTE DETECTED IN 9LANK AS WELL AS SAMPLE 
, SURROGATE RECOVERY OUTSIDE OF QC LIMITS 
I 

WLLFOIA4312- 015- 0172930 



SOUTHWEST LABORATORY OF OKLAHOMA, INc. 
1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

& MOORE 
1 BORMAN DRIVE, SUITE 340 
LOUIS, MO 63146 
: DAVID PURINGTON 

REPORT: G2704.9 

DATE: 05-08-90 

~ LE MATRIX: WATER 
0 It METHOD BLANK 

-~ OD REF.: SW846-8270, EPA METHODOLOGY 
R ECT: 19943 - 002; FORD EARTH CITY 

PLE ID: METHOD BLANK 

DATE EXTRACTED: 04-24··90 
DATE ANALYZED : 04-25··90 

EIET. RESULTS 
VOLATILES l.I~IT (ug/L) SE~IVOLATILES 

OL l.O ND 
T 2-CHLOROETHYL)ETHER 10 ND 

HLOROPHENOL :lO ND 
DICHLOROBENZENE :lO NO 

~ ·DICHLOROBENZENE 10 NO 

•

YL ALCOHOL . :LO ND 
. DICHLOROBENZENE 10 ND 
! THYLPHENOL 10 ND 
• (2-CHLOROISOPROPYL)ETHER 10 ND 

THYLPHENOL 10 ND 
ITROSO-DI-n-PROPYLAMINE 10 ND 

.i ACHLOROETHANE 10 NO 
ROBENZENE 10 ND 

. PHORONE 10 NO 
ITROPHENOL 10 ND 
-DIMETHYLPHENOL 10 ND 
ZOIC ACID 50 ND 
(2-CHLOROETHOXY)METHANE 10 ND 

_ -DICHLOROPHENOL 10 ND 

1,4-TRICHLOROBENZENE 10 ND 
HTHALENE 10 ND 
HLOROANILINE 10 ND 
ACHLOROBUTADIENE 10 ND 
HLOR0-3-METHYLPHENOL 10 ND 
ETHYLNAPHTHALENE 10 ND 
ACHLDROCYCLOPENTADIENE 10 ND 
,6-TRICHLOROPHENDL 10 ND 
,5-TRICHLOROPHENOL 50 ND 

2 .. HLORONAPHTHALENE 10 ND 

l iTROANILINE 50 ND 
ETHYLPHTHALATE 10 ND 
NAPHTHYLENE 10 ND 

·~~~ITROANILINE 50 ND 

ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
DIETHYLPHTHALATE 
4-CHLDROPHENYL-PHENYLETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITR0.2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE(l) 
4-BROMOPHENYL-PHENYLETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUTYLPHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYLPHTHALATE 
3,3-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
CHRYSENE 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDEN0(1,2,3-CD)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

DET.. RESULTS 
U}1;tl (ug/l> 

10 
50 
so 
10 
10 
10 
10 
10 
10 
50 
so 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
lC 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

I 
QA/QC SURROGATE RECOVERIES 

· TROBENZENE-d5(35-114) 60% 2-FLUOROBIPHENYL(43-116) 58% TERPHENYL-d14 (33-141) 
· ENOL-dS (10-94) 37~ 2-FLUOROPHENDL (21-100) 41% 2,4,6-TRIBROMOPHENOL(l0-123) 

-~~ = NOT DETECTED ABOVE OUANTITATION LIMIT 
-~ = ESTIMATED VALUE: CONCENTRATION BELOUJ LIMIT OF QUANTITATION 

= ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
= SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

80~·: 

WLLFOIA4312- 015- 0172931 



~UU'l'HW~s·r LAHUKA'fUKY Ul4' UKLA.HUMA, l.NC. 

I 
1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-28~'8 

-I 
-iENT: 

-i 
-I 

DAMES & MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO M 2397.02 (MS/MSD) 
DATE SUBMITTED: 04-18-90 
DATE EXTRACTED: 04-19-90 
DATE ANALYZED : 04-24-90 

REPORT: 62704.10 

DATE: 05-08-90 

-I 
METHOD REFERENCE: SW846-8270, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW102 (MS/MSD) 

I -. SOIL SEMIVOLATILE MATRIX SPIKE/,.ATRIX SPIKE DUPLICATE RECOVERY 

~-~POUND 
NOL 

- -·i~HLOROPHENOL 
-DICHLOROBENZENE 
ITROSO-oi-n-PROPYLAMINE 

.• ~.4-TRICHLOROBENZENE 

I. HLOR0-3-METHYLPHENOL 
NAPHTHENE 
ITROPHENOL 

-i-DINITROTOLUENE 
TACHLOROPHENOL 

-: ENE 

!)PIKE 5A11PLE 
ADDED COI-I:ENTRATION 

(ug/L) (uq/Ll 

200 0 
200 0 
100 0 
100 0 
100 0 
zoo 0 
100 0 
200 0 
100 0 
200 0 
100 0 

SPIKE "SD 

115 115 
CONCENTRATION PERCENT 

Cuq/L> RECOVERY 

115 58 
120 60 
67 67 
56 56 
68 68 
122 61 
78 78 
179 90* 
90 90 
104 52 
78 78 

"SD 

QC 
LI11ITS 

RECOVERY 

26 - 90 
2~ - 102 
28 - 104 
41 - 126 
38 - 107 
26 - 103 
31 - 137 
11 - 114 
28 - 89 
17 - 109 
35 - 142 

l ADDED CONCENTRATION PERCENT PERCENT QC LlftiTS 
-.POUND 

:• NOL 
,_rHLOROPHENOL 
~-DICHLOROBENZENE 
~ITROSO-di-n-PROPYLAMINE 
1,~,4-TRICHLOROBENZENE 

i HLOR0-3-METHYLPHENOL 
NAPHTHENE 
ITROPHENOL 

_.i-DINITROTOLUENE 
TACHLOROPHENOL 

~ ENE 

(tJq/Kq) 

200 
200 
100 
100 
100 
200 
100 
200 
100 
200 
100 

--itLUES OUTSIDE OF QC LIMITS 

(uq/Kq) RECOVERY 

123 62 
116 58 
76 76 
50 50 
70 70 
119 60 
77 77 

- 188 94* 
86 86 
117 58 
79 79 

RPD RPD RECOVERY 

7 35 26 - 90 
3 50 25 - 102 
12 27 28 - 104 
11 38 41 - 126 
3 23 38 - 107 
2 33 26 - 103 
1 19 31 - 137 
4 50 11 - 114 
4 47 28 - 89 
11 47 17 - 109 
1 36 35 - 142 

WLLFOIA4312- 015- 0172932 
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1'1ay 3, 1990 

Dave Purington 
DAi1ES ·~( i·100F:E 
11701 Borman Drive 
St. Louis, MO 63146 

Project: ~arth City 

Dear i'fr. F'1..1rington: 

Enclos2d are the analytical ~esults for your samples 
rec~ived in cur labor~tory en April 13, 1990, fer the above
captioned ~reject. 

If, in ;our review, you should have any questions or r3quire 
additional information, please call. 

Sincerely, 

~~_a/ 
Fandy Staggs 
Project Manager 

RS/lk 

Enclcs1.1res 

OM~t.S & ~AOORE 

M~Y 04 1990 

ST. LOUlS. ~ISSOUPJ 

1700 \VEST ALBANY. SUITE C • BROKEN ARROW. OK i4012 
(918) 251-2858 • FA .. X (918) 251-2599 

WLLFOIA4312- 015- 0172933 
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I 
SOUTHWl~ST LABORATORY OF OKLAHOMA., INC . 

1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2S58 

iJ 
~ CLIENT: 

:il 
•cil 

i 

DAMES & MOORE 
11701 BORMAN DRIVE 
ST. LOUIS, MISSOURI 63149 
ATTN: DAVE PURINGTON 

SAMPLE MATI~ I X: 
SWLO # 2371.01 
DATE SUBM I 'TTED: 
PROJECT: EARTH 
SAMPLE ID: BKG 

SOIL 

04-13-90 
CITY 

-- PARAMETER 

·•IP TOTAL CYANIDES :-.l TOTAL METALS 

~ ARSENIC --·.p LEAD 

DET. 
LIMIT 

1.0 

~- MERCURY 
SELENIUM -t1 THALL I UM 
ANTIMONY 
BERYLLIUM 
CADMIUM 

,___f CHROMIUM 
. _ COPPER 
! NICKEL 
l .1 SILVER 
~ZINC 

Jll 
~, 

2.0 
1). 6 
I) .1 
1). 4 
1).4 
6.0 
1.0 
1.0 
1.0 
2.0 
2.0 
2.0 
2.0 

UNIT 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

~i1 ND = 
NOT DETECTED ABOVE QUANTITATION LIMIT 

RESULTS 

NO 

5. 9(l 

17.4 
ND 
NO 
NO 
6.9 
NO 
1.1 
14.5 
24.0 
18.0 
ND 
61.6 

REPOI~T: 

DATE: 

DATE 
ANALYZI::D 

04-:5-'10 
04-19-'10 
04-18-'10 
04-:4-'10 
1)4-19-'10 
04-19-'10 
04-19-90 
04-19-'10 
04-19-'rO 
04-19-90 
04-19-'10 
04-19-90 
04-19-'10 

2371.01MT 

05-03-90 

METHOD 
REFERENCE 

SM 4120 

sw 706(1 
sw 7421 
sw 7471 
sw 774(l 
sw 7841 
sw 601(l 
sw 6011) 
sw 6010 
sw 6010 
sw 6010 
sw 6010 
sw 6010 
sw 6010 

. ., :: : TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATIClN #SW846, 
THIRD EDITION 9 NOVEMBER 1986 

__ L~ 

~ 1-· 
Jl 

STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, 
16TH EDITION, 1985 

WLLFOIA4312- 015- 0172935 



SOUTHWEST LABORATORY OF OKLAHOl\1A, INC. 
1700 W. Albany • Suite "C • Broken Arrow, Oklahoma 74012 • 918-251-2B58 

DAMES & MOORE~ INC. 
11701 BORMAN DRIVE 
ST. LOUIS, MO 63149 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: SOIL 
SWLO # 2371.01 
DATE SUBMITTED: 04-13-90 
PROJECT: EARTH CITY 
SAMPLE IO: BKG 

REPORT: 2371.01T 

DATE: 05-03-90 

~ARAMETER DET. DATE DATE METHOD 
LIMIT UNIT RESULTS EXTRACTED ANALYZED REFERENCE 

. ~OTAL EXTRACTABLE HYDROCARBONS 

1.0 mg/l<g NO 04-19-90 04-20-90 GC/FIO GASOLINE 
T"1!ESEL 1.0 mg/Kg NO 04-19-90 04-20-90 GC/FID 
:EROS ENE 1.0 mg/Kg ND 04-19-9(1 04-20-9(l GC/FID 
P-4 1.0 mg/Kg NO 04-19-9(! (14-20-9(! GC/FID 

NAPTHA 1.0 mg/Kg ND 04-19-90 04-20-90 GC/FID 
'UNKER C/**6 FUEL OIL 1.0 mg/l<g NO 04-19-9(! (14-20-90 GC/FID 
ISCELLANE:iJUS ( 1 ) 1.0 mg/Kg 14.9 04-19-9(1 <)4-:0-9(1 GC/FID 

I 

··~ 

tl 
~ll 
ll'D d 
. .J 

·-J· 
t· 
j1 
j1 

= 

= 
= 
= 
= 

g~~UBROGATE RECOVERY 

NAPHTHALENE 1t)2'l. 

ANALYSIS SHOWS MISCELLANEOUS PEAKS WHICH CANNOT BE IDENTIFIED AS 
ANY SPECIFIC PATTERN. THE RESPONSE FACTOR FOR DIESEL WAS USED. 
NOT DETECTED ABOVE QUANTITATION LIMIT 
COMPOUND FOUND IN BLANK AS WELL AS SAMPLE 
ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 

WLLFOIA4312- 015- 0172936 



SOUTHWEST,.LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

~-I 
CLIENT: DAMES & MOORE~ INC. REPORT: 237l.OlH 

,-1 
I 

-1 
_J 

:I 
_'-·I 

11701 BORMAN DRIVE 
ST. LOUIS, MO 63149 DATE: 05-03-90 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: SOIL 
SWLO # 2371 . 1)1 

DATE SUBMI~TED: 04-13-90 
DATE EXTRACTED: 04-27-90 
DATE ANALYZED: 05-02-90 
PROJECT: EARTH CITY 
METHOD REFERENCE: SW846-81SO, EPA METHODOLOGY 
SAMPLE I D: E. KG 

RESULTS REPORTED IN ug/Kg OR Parts Per Billion 

IER9ICIDES 
DET. 
LIMIT UNIT RESULTS 

S<:l • c) ug/l<.g NO .. 
1 

.... ~ 4-o 
.• 4, 5-TP (SILVEX) 1<). (l Llg /l(g NO 

l1o = 
J = ·13 = 
·' = 

.. I 

·-r 
[ 

·GA/GC SURROGATE RECOVERY 

2,4,5-T (10-98) 94.2% 

NOT DETECTED ABOVE OUANTITATION LIMIT 
ESTIMATED VALUE: CONC~NTRATION BELOW LIMIT OF QUANTITATION 
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
SURROGATE RECOVERY OUTSIDE OF DC LIMITS 

WLLFOIA4312- 015- 0172937 
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SOUTHWEST JABORATOR'Y OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

DAMES & MOORE~ INC. REPORT: 2371.01P 
11701 BORMAN DRIVE 
ST. LOUIS, MD 63149 DATE: 05-03-90 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: SOIL 
SWLO tl 2371.01 
DATE SUBMITTED: 04-13-90 
DATE EXTRACTED: 04-17-90 
DATE ANALYZED : 05-02-90 
METHOD REFERENCE: SW846-8080, EPA METHODOLOGY 
PROJECT: EARTH CITY 
SAMPLE ID: BKG 

RESULTS REPORTED IN ug/Kg OR Parts Per Billion (PPB) 

PESTICIDES/PCB'S 

ALPHA-BHC 
BETA-BHC 
GAMMA-BHC(L!NDANE) 
DELTA-BHC 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
Ei-IDOSULFAN I 
4,4-DDE 
DIELDRIN 
ENDf\IN 
ENDOSULFAN II 
4,4-DDD 
ENDOSULFAN SULFATE 
4,4-DDT 
ENDRIN KETONE 
METHOXYCHLOR 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCHLOR-1221 
AROCHLOR-1232 
AROCHLOR-1242 
AROCHLOR-1016 
AROCHLOR-1248 
AROCHLOR-1254 
AROCHLOR-1260 

DETECTION LIMIT 

17.2 
17.2 
17.2 
17.2 
17.2 
17.2 
17.2 
17.2 
17.2 
34.5 
34.5 
34.5 
34.5 
34.5 
34.5 
34.5 
172.4 
172.4 
172.4 
344.8 
172.4 
172.4 
172.4 
172.4 
172.4 
344.8 
344.8 

QA/GC SURROGATE RECOVERIES 

DIBUTYLCHLORENDATE (24-150) 89~ 

ND = NOT DETECTED ABOVE QUANTITATION LIMIT 

RESULTS 

ND 
~JO 

NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE * = SURROGATE RECOVERY OUTSIDE OF QC LIMITS -

WLLFOIA4312- 015- 0172938 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C' • Broken Atrow, Oklahoma 74012 • 918-251-2858 

S & MOORE, INC. 
1 BORMAN DRIVE 
LOUIS, MO 63149 
: DAVID PURINGTON 

LE MATRIX: SOIL 
.. 2371.01 

OD REF.: SW846-8270, EPA METHODOLOGY 
JECT: EARTH CITY 

LE ID: BKG 

NOL 
(2-CHLOROETHYL)ETHER 

~ LOROf'HENOL 
DICHLOROBENZENE 

-DICHLOROBENZENE 
ZYL ALCOHOL 
-DICHLOROBENZENE 
ETHYLF'HENOL 

-(2-CHLOROISOPROF'YL)ETHER 
ETHYLF'HENOL 
ITROSO-DI-n-PROPYLAMlNE 
ACHLOROETHANE 

IROBENZENE 
PHORONE 
ITROPHENOL 

~-DIMETHYLPHENOL 

~ZOIC ACID 
(2-CHLOROETHOXY)METHANE 
-DICHLOROF'HENOL 
,4-TRICHLOROBENZENE 
HTHALENE 

CHLOROANILINE 
~-·-·ACHLOROBUTAD IENE 

~HLOR0-3-METHYLPHENOL 
ETHYL NAPHTHALENE 

'ACHLOROCYCLOPENTAOIENE 
,6-TRICHLOROPHENOL 
,S-TRICHLOROPHENOL 

CHLORONAPHTHALENE 
-1ITROANILINE 
~t,1ETHYLPHTHALATE 
·~NAPHTHYLENE 

l)ET. RESULTS 
1-II'IIT ( ug/Kg) 

·~60 NO 
660 ND 
-~60 ND 
660 NO 
660 NO 
660 ~m 

660 ND 
660 NO 
660 NO 
660 NO 
660 NO 
660 NO 
660 NO 
660 ND 
660 NO 
660 ND 
3200 ND 
660 NO 
660 NO 
660 NO 
660 NO 
660 NO 
660 ND 
660 NO 
660 NO 
660 ND 
660 ND 
3200 NO 
660 NO 
3200 ND 
660 ND 
660 ND 
3200 ND 

REPORT: 2371.01B 

DATE: OS-03-90 

DATE SUBMITTED: 04-13-·90 
DATE EXTRACTED: 04-17··90 
DATE ANAL yzEo : 04-26-·90 

DET .. 
SEMI VOLATILES Llr'IU. 

ACENAPHTHENE 660 
2,4-DINITROPHENOL 3200 
4-NITROPHENOL 320() 
DIBENZOFURAN 660 
2,4-0INITROTOLUENE 660 
2,6-0INITROTOLUENE 660 
OIETHYLPHTHALATE 660 
4-CHLOROPHENYL-PHENYLETHER 660 
FLUOREr~E 660 
4-NITROANILINE 320•) 
4,6-0INITRO ·2-METHYLPHENOL 320•) 
N-NITROSODIPHENYLAMINE(1) 660 
4-BROMOPHENYL-PHENYLETHER 660 
HEXACHLOROBENZENE 660 
PENTACHLOROPHENOL 660 
PHENANTHRENE 660 
ANTHRACENE 660 
OI-N-BUTYLPHTHALATE 660 
FLUORANTHENE 660 
PYRENE 660 
BUTYLBENZYLPHTHALATE 660 
3~3-0ICHLOROBENZIDINE 1320 
BENZO(A)ANTHRACENE 660 
BIS(2-ETHYLHEXYL)PHTHALATE 660 
CHRYSENE 66C 
DI-N-OCTYL PHTHALATE 66C 
BENZO(B)FLUORANTHENE ~6C• 
BENZO(K)FLUORANTHENE 66C• 
BENZO(A)PYRENE 66C1 

INDEN0(1,2,3-CD)PYRENE 66(1 
DIBENZ(A,H)ANTHRACENE 66(1 
BENZO(G,H,I)PERYLENE 66(1 

: r!TROANILINE 

'"-l qA/QC SURROGATE RECOVERIES 

RESULTS 
i.Y.U!!ll 

NO 
NO 
NO 
ND 
NO 
NO 
ND 
NO 
NO 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
ND 
NO 
NO 
ND 
ND 

.. iRODENZENE-d 5 ( 23-120) 73:'.; 
•Ei'-lOL-ds (24-113) es:~; 

--, 

2-FLUOROBIPHENYL(30-115) 
2-FLUOROF'HENOL (25-121) 

79~ TERPHENYL-dl4 (18-137) 
69~; 2, 4, 6-TR I BROMOPHEI'I!OL ( 19-122) 

1'-IOT DETECTED ABOVE OUMJTITATIO~J LIMIT t: E5TIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
: ANALYT~ DETECT~D IN BLANK AS ~ELL AS S~~F'LE r -= :3l~RR:JilH TE i'\ECOVER'i' OUTS I DE OF QC Lil'IITS 

--

8..,. •. 
..J'· 

a a:: 

WLLFOIA4312- 015- 0172939 
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SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. Albari'y • Suite "C" • Broken An-ow, Oklahoma 74012 • 918-251-2858 

-iCLIENT: 

i 
-i 
-i 

DAMES & MOORE 
11701 BORMAN DRIVE 
ST. LOUIS, MISSOURI 63149 
ATTN: DAVE PURINGTON 

SAMPLE MATRIX: 
SWLO # 2371.02 
DATE SUBMITTED: 
PROJECT: EARTH 
SAMPLE ID: 54 

SOIL 

04-13-90 
CITY 

PARAMETER 

iTOTAL CYANIDES -· i TOTAL METALS 

ARSENIC 

DET. 
LIMIT 

1.0 

2. (l 

i 
LEAD 
MERCURY 

- SELENIUM ... i THALL I UM 
ANTIMONY 
BERYLLIUM 
CADMIUM 

1 CHROMIUM 
COPPER 
NIC~:EL 

;) SILVER 
-Jl ZINC 

-j 
-j 

0.6 
0.1 
I) • 4 
0.4 
6.1) 
1.0 
1.0 
l.t) 

2.0 
2.0 
2.0 
2.0 

UNIT 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/\(.g 
mg/kg 

-~NO 
= NOT DETECTED ABOVE QUANTITATION LIMIT 

RESULTS 

NO 

5.60 
17.8 

. 0.18 
NO 
NO 
6.7 
ND 
NO 
13.1 
~3. (l 

16.3 
NO 
56.8 

REPORT: 

DATE: 

DATE 
ANALYZE!I 

04-27-9(1 

04-25-90 
04-19-90 
04-18-90 
04-24-9() 
04-19-91) 
1)4-19-9<) 
04-19-91) 
04-19-91) 
04-19-91) 
04-19-91) 
04-19-91) 
04-19-9() 
04-19-91) 

2371.02MT 

05-03-90 

METHOD 
REFERENCE 

SM 412D 

sw 7060 
sw 7421 
sw 7471 
SW 7740 
SW 7841 
sw 6010 
SW 6010 
sw 6010 
sw 6010 
sw 6010 
sw 6010 
sw 6010 
sw 6010 

-f:: = TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION #SW846, 
THIRD EDITION. NOVEMBER 1986 
STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, 
16TH EDITION, 1985 

= 
,_-

f 
~-

J -
~ 

WLLFOIA4312- 015- 0172940 
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SOUTHWEST LABORATORY OF OKLAHOMA, INC. 

1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-285EJ 

_.LIENT: DAMES & MOORE, INC. 
11701 BORMAN DRIVE 

REPORT: 2371.02T 

-~ 
I 
-~ 
-

ST. LOUIS, MO 63149 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: SOIL 
SWLO # 2371.02 
DATE SUBMITTED: 04-13-90 
PROJECT: EARTH CITY 
SAMPLE ID: Ei4 

rARAMETER 
t)ET. 
LIMIT UNIT 

1
-..0TAL EXTRACTABLE HYDFiOCARBONS 

ASOLINE 1.0 mgiKg 
IESEL 1.0 mgiKg 

•

:EROS ENE l. • 0 mg I Kg 
- P-4 l..O mg/Kg 

_.JAPTHA l. • 0 mg I l<g 
.tiJN~::ER C/#6 FUEL OIL l. .0 mg./Kg 
~.ISCELLAN~OUS (1) 1.0 mgiKg 

·--r -

RESULTS 

NO 
NO 
NO 
NO 
ND 
NO 
6.::: 

DATE: 05-03-90 

DATE DATE METHOD 
EXTRACTED ANALY~Z=E=D~~R=E~F~E~R=E~N=C~E 

04-19-90 04-20-90 
04-19-90 04-2C-90 
04-19-90 04-20-90 
04-19-90 04-20-90 
04-19-90 04-20-90 
04-19-90 04-20-90 
04-19-90 04-20-90 

GCIFIO 
GCIFIO 
GC/FID 
GC/FID 
GCIFID 
GC/FID 
GCIFID 

• QAI~URRQGATE RECOVERY ·-I -, 
,;__.-

.(1) 
-
~0 . ;3 

,J ·--r 

t .--
t -
t 

= 
= 
= 
= 
= 

NAPHTHALENE 1001. 

ANALYSIS SHOWS MISCELLANEOUS PEAKS WHICH CANNOT BE IDENTIFIED AS 
ANY SPECIFIC PATTERN. THE RESPONSE FACTOR FOR DIESEL WAS USED. 
NOT DETECTED ABOVE QUANTITATION LIMIT 
COMPOUND FOUND IN BLANK AS WELL AS SAMPLE 
ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
UNABL~ TO QUANTITATE DUE TO MATRIX INTERFERENCE 

WLLFOIA4312- 015- 0172941 
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SOUTHWEST ,;LABORATORY OF OKLAHOMA, Ir~C. 
1700 W. Albany • Suite "C • Broken Arrow, Oklahoma 74012 • 918-251-2858 

CLIENT: DAMES & MOORE~ INC. 
11701 BORMAN DRIVE 

REPORT: 2371.02H 

l 
l 
l 
1 
1 

ST. LOUIS, MO 63149 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX; SOIL 
SWLO # 2371.02 
DATE SUBMITTED: 04-13-90 
DATE EXTRACTED: 04-27-90 
DATE ANALYZED: OS-02-90 
PROJECT: EARTH CITY 
METHOD REFERENCE: SW84b-8150, EPA METHODOLOGY 
SAMPLE ID: 54 

RESULTS REF'ORT'ED IN t.tgll<g OR Parts F'er- Billion 

DET. 
LIMIT UNIT 

8t). 0 t..tg/l(g 

DATE: 05-03-90 

RESULTS 

ND 1,4-D 
,4,5-TP (SILVEX) 10.1) t.tg I l(g NO 

- ,. 

lD = 
J = 

'* 
= 
= 

--I -, 
·-I 

QA/QC SURROGATE RECOVERY 

2,4,5-T (10-98) 92.3/. 

NOT DETECTED ABOVE QUANTITATION LIMIT 
ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATICIN 
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

WLLFOIA4312- 015- 0172942 
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SOUTHWEST .. LABORATORY OF OKLAHOlVIA, INC. 
1700 W. A/l)any • Suite "C • Broken Alrow, Oklahoma 74()12 • 918-251-2858 

DAMES & MOORE, INC. REPORT: 2371.02f' 
11701 BORMAN DRIVE 
ST. LOUIS, MO 63149 DATE: 05-03-90 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: SOIL 
SlllLO " 2371.02 
DATE SUBMITTED: 04-13-90 
DATE EXTRACTED: 04-17-90 
DATE ANALYZED : 05-02-90 
METHOD REFERENCE: Slll846-8080, EPA METHODOLOGY 
PROJECT: EARTH CITY 
SAMPLE ID: S4 

RESULTS REPORTED IN ug/Kg OR Parts Per Billion (PPB) 

PESTICIDES/PCB'S 

ALF'HA-BHC 
BETA-BHC 
GAMMA-BHC(LINDANE) 
DELTA-BHC 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULF At~ I 
4,4-DDE 
DIELDRIN 
ENDRIN 
ENDOSULFAN II 
4,4-DDD 
ENDOSULFAN SULFATE 
4,4-DDT 
ENDRIN KETONE 
METHOXYCHLOR 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCHLOR-1221 
AROCHLOR-1232 
AROCHLOR-1242 
AROCHLOR-1016 
AROCHLOR-1248 
AROCHLOR-1254 
AROCHLOR-1260 

DETECTION LIMIT 

23.6 
23.6 
23.6 
23.6 
23.6 
23.6 
23.6 
23.6 
23.6 
47.2 
47.2 
47.2 
47.2 
47.2 
47.2 
47.2 
236.0 
236.0 
236.0 
472.0 
236.0 
236.0 
236.0 
236.0 
236.0 
472.0 
472.0 

QA/QC SURROGATE RECOVERIES 

RESULTS 

ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

DIBUTYLCHLO.RENDATE , ( 24-150) as:; 

ND = NOT DETECTED ABOVE QUANTITATION LIMIT I 
J = ESTIMATED VALUE: CONCENTRATION BELOW LlMIT OF QUANTITATION 
B = ANALYTE DETECTED IN BLANK AS WELL AS SA PLE 
* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

WLLFOIA4312- 015- 0172943 



SOUT~Zb~~.<?~~!?.~!}~!l<2~2_~_JNC. 
I 

I 
-e ~s1 3c MOORE~ INC. 
~ BORMAN DRIVE 
-LOUIS, MO 63149 

_,: DAVID PURINGTON 

~PLE MATRIX: SOIL 
• tt 2371.02 

REPORT: 2371.029 

I -DrE: 05-0•-90 

- jtOD REF.: SW846-8270, 
OJECT: EARTH CITY 

EP,::a METHODOLOGY 

D~TE SUBMITTED: 04-13-90 
D~TE EXTRACTED: 04-17-90 
DATE ANALYZED : 04-26-90 

_,L£ ID: 54 

~ ... I VOLATILES 

-1'-IOL 
S(2-CHLOROEiHYL)ETHER 

-

HLOROPHENOL 
-DICHLOROBENZENE 
-DICHLOROBENZENE 

- "'IZYL ALCOHOL 

1-DICHLOROBENZEr..IE 
EiHYLPHENOL 

~5(2-CHLOROISOPROPYL)ETHER 

I ETHYLPHC:l'-IOL 
- ITROSO-DI-n-PROPYLAMINE 

:XACHLOROETHANE 
·· -o"ROBENZENE 

I PHORONE 
ITROF'HENOL 

~-DIMETHYLPHENDL 

azoiC ACID 
11<2-CHLOROETHOXY)METHANE 
~4-DICHLOROPHENOL 

··if~4-TRICHLOROBENZENE 
~HTHALENE 

-CHLOROANILINE _
1

..-XACHLOROBUT AD I nJE 
HLOR0-3-METHYLPHENOL 

aETHYLNAPHTHALENE 
EXACHLOROCYCLOPENTADIENE 

1 ,6-TRICHLOROPHEI-.JOL 
~S-TRICHLOROPHENOL 

.-CHLORONAPHTHALENE 
-~ITROANILINE 

METHYLPHTHALATE 
· ENAPHTHYLENE 

.• NITROANILINE 

IIET • RESULTS 
~.II'! IT (ug/Kg l 

660 
660 
660 
c)60 
c)60 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
3200 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
3200 
660 
3200 
660 
660 
3200 

ND 
~JD 

NO 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

140. J 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
NO 
ND 
NO 
NO 

SEI'IIVOLATIL S 

ACENAPHTHENk 
2~4-DINITRO~HENOL 
4-NITROPHEN L 
DIBENZOFURA 
2 ~ 4-0I!'-IITROJ OLUENE 
2~6-DINITRO~OLUENE 
DIETHYLPHTH~LATE 
4-CHLOROPHE YL-PHENYLETHER 
FLUORENE 
4-NITROANILINE 
4~6-0INITRO ·2-METHYLPHENOL 
N-NITROSOOIPHENYLAMINE(1) 
4-BROMOPHE YL-PHENYLETHER 
HEXACHLDRO~ENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACI::NE I 
DI-N-BUTYL~HTHALATE 

FLUDRANTHE~E 
PYRENE 
BUTYLBENZY PHTHALATE 
3,3-0ICHLO ·OBENZIDINE 
BENZO(A)ANtHRACENE 
BIS(2-ETHYiHEXYL)PHTHALATE 
CHRYSENE 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 

I . 

BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDEN0(1,2~3-CD)PYRENE 
OIBENZ(A,H~ANTHRACENE 
BENZO(G,H, )PERYLENE 

~~/QC $~RROGATE RECQVERIES 

DET. 
LII'Il.l 

660 
320(1 
3200 
660 
660 
660 
660 
660 
660 
3201) 
3201) 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
1320 
660 
66C 
66C· 
66C1 

66C1 

66(1 
66(1 
660 
660 
660 

RESULTS 
(ug/Kgl 

ND 
~JD 

NO 
NO 
NO 
NO 

65 
ND 
~JD 

NO 
ND 
NO 
NO 
NO 
ND 

40 
ND 

100 
ND 

30 
50 

-ND 
ND 

190 
ND 
ND 
ND 
NO 
ND 
NO 
ND 
ND 

J 

J 

J 

J 
J 

J 

-iliROBENZE~IE-d 5 ( 23-120) 
~ENOL-d5 (24-11~) 83% 2-FLUDROBIPHENYL(30-115) 

96% 2-FLUOROPHENOL (25-121) 
88~ TERPHENYL-dl4 (18-137) 86% 
80% 2,4~6-TRIBROMOF'HENOL(:9-122) 103% 

-~ = >lOT DETSSTD ABOVE QIJANTITAT!ON LIMIT 
= ESTIMATED VALUE: C2NC~NTRATION BELOW LlMIT 

'

• =-- ANAUIE JETECTE:i 1~J ~~13.t-lf< AS l:JELL r~S SAMF'LE 
• :~ur,RCGHI( REC:QIJ~; f :liJTSIDF.: OF CIC LII'IIiS 

OF QUANT Ii H ii ON 

WLLFOIA4312- 015- 0172944 
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SOUTHWEST LABORATORY QF OKLAHO~. INC. 
1700 W. Albany • Suite "C' • Broken Arrow, Oklahoma 74012 • 918-251-28.58 

rf CL.IENT: 

.~ 
'~ 
:-r 

DAMES & MOORE 
11701 BORMAN DRIVE 
ST. LOUIS, MISSOURI 63149 
ATTN: DAVE PURINGTON 

SAMPLE MATRIX: 
SWLO 4t 2371.03 
DATE SUBMITTED: 
PROJECT: EARTH 
SAMPLE ID: 53 

SOIL 

04-13-90 
CITY 

.l PARAMETER 

~~~TOTAL CYANIDES 

DET. 
LIMIT 

1.0 

~ .l TOTAL METALS 

I' ARSENIC 

- 'LEAD 
~- MERCURY 

SELENIUM -·r THALL I UM 
ANTIMONY 

-. BERYLLIUM 
~ CADMIUM 
-~CHROMIUM 

COPPER 
NICKEL 

.... -~l SILVER 
~ZINC 

-11 
·-, 

:.o 
0.6 
0.1 
0.4 
0.4 
6.0 
1.0 
1.0 
1.0 
2.0 
2.0 
2.0 
2.0 

UNIT 

ug/Kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

~,NO 
= NOT DETECTED ABOVE QUANTITATION LIMIT 

REPORT: 

DATE; 

DATE 
RESULTS ANA YZED 

ND 1)4-27-90 

2.12 04-25-91) 
12.4 04-19-90 

-NO 04-18-90 
NO 04-:4-9·0 
NO 04-!.9-9·0 
NO 04-19-9•) 
NO 04-19-9•) 
NO 04-19-9•) 
5.5 1)4-19-9•) 
15.2 04-19-9•) 
9.7 1)4-19-9•) 
NO 1)4-19-9•) 
32.8 04-19-9•) 

2371.03MT 

METHOD 
REFERENCE 

SM 412D 

sw 7060 
sw 74:1 
sw 7471 
sw 7740 
sw 7841 
sw 6010 
sw 601!) 
sw 6010 
sw 601<) 
sw 6<)11) 
sw 6010 
sw 6010 
sw 6010 

·r:: = TEST METHODS FOR EVALUATING SOLID WAS E, E?A PUBLICATIOI~ #SW846, 
THIRD EDITION, NOVEMBER 1986 

Aj1 
~, 

Jl 
.---

= STANDARD METHODS FOR THE EXAMINATION F WATER AND WASTElilATER ~ 
16TH EDITION, 1985 

WLLFOIA4312- 015- 0172945 



SOUTHWEST .. LABORATORY QF OKLAHOMA~. INC. 
1700 W. .14/bany • Suite "C' • Broken AITOw, Oklahoma 74012 • 918-251-2858 

-fCLIENT: 

f 
-f 
-f 
, rARAMETER 

DAMES & MOORE, INC. 
11701 BORMAN DRIVE 
ST. LOUIS, MD 63149 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: SOIL 
SWLO # 2371.03 
DATE SUBMITTED: 04-13-90 
PROJECT: EARTH CITY 
SAMPLE ID: S3 

DET. 
LIMIT UNIT 

JTOTAL EXTRACTABLE HYDROCARBONS 

I GASOLINE mg/Kg 
DIESEL 

_,KEROSENE 
JP-4 
NAPTHA 

-'J9UN~::ER C/#6 FUEL OIL 
~MISCELLANEOUS (1) 

1.1) 
1.1) mg/Kg 
1.0 mg/Kg 
1.0 mg/Kg 
1. (J mg/~::g 

1.0 mq/Kg 
1. (l mg/l<g 

R~SULTS 

NO 
NO 
ND 
ND 
NO 
ND 
12.0 

DATE 
EXTRACTED 

04-19-90 
1)4-19-91) 
04-19-90 
04-19-90 
04-19-90 
1)4-!. 9-9(1 
04-19-9•) 

REPOR1': 2371 . t)3T 

DATE: 05-1)3-90 

DATE~ 
ANAL.YZED 

04-21-90 
04-21-90 
04-21-90 
1)4-21-9(1 
04-21-90 
1)4-21-9(1 
1)4-21-9(1 

METHOD 
REFERENCE 

GC/FID 
GC/FID 
GC/FID 
GC/FID 
GC/FIO 
GC/FID 
GC/FID 

i 
~r QA/QC SURROGATE RECOVERY 

i 
i r (1) = 

-rr = 
= 
= 

r~ = 

r 
I 
.. ....__ 

NAPHTHALENE 

ANALYSIS SHOWS MISCELLANEOUS PEAKS WH 
ANY SPECIFIC PATTERN. THE RESPONSE F 
NOT DETECTED ABOVE OUANTITATION LIMIT 
COMPOUND FOUND IN BLANK AS WELL AS SA 
ESTIMATED VALUE: CONCENTRATION BELOW 
UNABLE TO OUANTITHTE DUE TO MATRIX IN 

100/. 

CH CANNOT BE I DEN·r IF I ED AS 
CTOR FOR DIESEL WAS USED. 

PLE 
L 11'1 IT OF QUANT I TA·r I 01\J 
ERFERENCE 

-

WLLFOIA4312- 015- 0172946 



·-; 

-1 
-l 
-l 
CLIENT: DAMES & MOORE, INC. REPORT: 2371 • 03H 

l 
-I 
-l 
I -, 

11701 BORMAN DRIVE 
ST. LOUIS, MO 63149 DATE: 05-03-90 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: SOIL 
SWLO # 2371.03 
DATE SUBMITTED: 04-13-90 
DATE EXTRACTED: 04-27-90 
DATE ANALYZED: 05-02-90 
PROJECT: EARTH CITY 
METHOD REFERENCE: SW846-8150, EPA i"'EITHQDOLOGY 
SAMF'LE I D: S3 

RESULTS REPORTED IN ug/Kg OR Parts Per Billion 

I 

-~ICIDES 
DET. 
LIMIT UNIT 

ug/Kg,. 
,_tg/l<g I 

RESULTS 

_
1
..,, 4-D 

·- , 4, 5-TP ( S! LVE X ) 
80.0 
10.0 

ND 
ND 

1 
1 
~, 

-, 
im == 

,J == 

jt = 
= 

jl 

il 
~ 
• 

GA/QC SURROGATE RECOVERY 

2!,4,5-T (10-98) 91.9/. 

NOT DETECTED ABOVE QUANTITATION LIMIT 
ESTIMATED VALUE: CONCENTRATION BELOW L MIT OF QUANTITATiwN 
ANALYTE DETECTED IN BLANK AS WELL AS SA PLE 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

WLLFOIA4312- 015- 0172947 
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.it..so.ba: 

SOUTHWEST LABORATORY OF OKLAHOMA, I1'lC. 
1700 W. Albany • Suite "C' • Broken Arrow, Okla oma 74012 • 918-251-2858 

DAMES & MOORE~ INC. 
11701 BORMAN DRIVE 
ST. LOUIS, MD 63149 
ATTN: DAVID PURINGTON 

RlPORT: 2371.03? 

0 TE: 05-03-90 

SAMPLE MATRIX: SOXL 
SWLO ij 2371.03 
DATE SUBMITTED: 04-13-90 
DATE EXTRACTED: 04-17-90 
DATE ANALYZED : 05-02-90 
METHOD REFERENCE: SW846-8080, 
PROJECT: EARTH CITY 
SAMPLE ID: 53 

EPA METHODOLOGY 

RESULTS REPORTED IN ug/Kg OR Parts Per Billion (PPB) 

PESTICIDE~/PCB'S DETECTION LIMI1 

ALPHA-BHC 19. o. 
BETA-BHC 19.0 
GAMMA-BHC(LINDANE) 19.0 
DELTA-BHC 19.0 
HEF'TACHLOR 19.0 
ALDRIN 19.0 
HEPTACHLOR EPOXIDE 19.0 
ENDOSULi-AN I 19.0 
4,4-DDE 19.0 
DIELDRIN 38.0 
ENDRIN 38.0 
ENDOSULFAN II 38.0 
4,4-DOO 38.0 
ENDOSULFAN SULFATE 38.0 
4,4-0DT 38.0 
ENDRIN KETONE 38.0 
METHOXYCHLOR 190.2 
ALPHA-CHLORDANE 190.2 
GAMMA-CHLORDANE 190.2 
TOXAPHENE 380.5 
AROCHLOR-1221 190 .• 2 
AROCHLOR-1232 190.2 
AROCHLOR-1242 190.2 
AROCHLOR-1016 190.2 
AROCHLOR-1248 190.2 
AROCHLOR-12'54 390.'5 
AROCHLOR-1260 380.5 

QA/QC SURROGATE RECOVER! s 

RESULT~. 

ND 
ND 
ND 
ND 
~JD 

tJD 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

DIBUTYLCHLORENDATE (24-150) 81% 

ND = NOT DETECTED ABOVE QUANTITATION LIMIT 
J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
B = ANALYTE DETECTED IN BLANK AS WELL AS SA PLE 
* = SURROGATE RECOVERY OUTSIDE OF OC LIMITS 

-

WLLFOIA4312- 015- 0172948 



SUU'fHW~ST..LAHURATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite WC" • Broken ATTOw, Oklahoma 74012 • 918-251-2838 

ES & MOORE, INC. 
01 BORMAN DRIVE 

LOUIS, MO 63149 
N: DAVID PURINGTON 

PLE MATRIX: SOIL 
0 M 2371.03 
'HOD REF.: SW846-8270, 

OJECT: EARTH CITY 
PLE ID: 53 

EPA METHODOLOGY 

I 
rEPORT: 2371.039 

iATE: 05-03-90 

DATE SUBMITTED: 04-1:i-90 
I 

DATE EXTRACTED: 04-1~'-90 
I 

DATE ANALYZED : 04-26-90 

DET. RESULTS 
LIMIT Cug/Kg) 

DE1'. RESULTS 
UliiT (uq/Kq) 

NOL 
5(2-CHLOROETHYL)ETHER 
~HLOROPHENOL 

-DICHLOROBENZENE 
~-DICHLOROBENZENE 

NZYL ALCOHOL 
-DICHLOROBENZENE 

. ETHYLPHENOL 
SCZ-CHLOROISOPROPYL)ETHER 

ETHYLF'HENOL 
ITROSO-DI-n-PROPYLAMINE 

:<ACHLOROETHANE 
ROBENZENE 
PHOf\ONE 

-- I ITROPHENOL 
4-DII1ETHYLPHENOL 

ZOIC ACID 
(2-CHLOROETHOXY)METHANE 

4-DICHLOROPHENOL 
~,4-TRICHLOROBENZENE 
'HTHALENE 

t.;HLOROANILINE 
XACHLOROBUTADIENE 

HLOR0-3-METHYLPHENOL 
- 1ETHYLNAPHTHALENE 

XACHLOROCYCLOPENTADIENE 
,6-TRICHLOROPHENOL 
,5-TRICHLOROPHENOL 

CHLORONAPHTHALENE 
NITROANILINE 
METHYLPHTHALATE 
ENAPHTHYLENE 
NITROANILINE 

660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
3200 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
3200 
660 
3200 
660 
660 
3200 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
1\ID 
ND 
ND 

NO 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 

J 

ACENAPHTHE E 
2,4-DINITR PHENOL 
4-NITROPHE OL 
OHIENZOFUR N 
2,4-DINITR TOLUENE 
2,6-DINITR TOLUENE 
DIETHYLPHT ALATE 
4-CHLOROPH NYL-PHENYLETHER 
FLUOREhiE I 
4-NITROANILINE 

I 

4.6-DINITRO 2-METHYLPHENOL , I 

N-NITROSOD[PHENYLAMINE(1) 
4-BROMOPHENYL-PHENYLETHER 

I 

HEXACHLORO~ENZENE 
PENTACHLOR PHENOL 
PHENANTHRE E 
ANTHRACENE 
DI-N-BUTYL HTHALATE 
FLUORANTHE E 
PYRENE 
BUTYLBENZY PHTHALATE 
3,3-DICHLO 'OBENZIDINE 
BENZO(A)AN HRACENE 
BI5(2-ETHY HEXYL)PHTHALATE 
CHRYSENE I 
DI-N-OCTYL PHTHALATE 
BENZO(B)FL~ORANTHENE 
BENZO(K)FL~ORANTHENE 
BENZO(A)PYRENE 
INDEN0(1,2,3-CD)PYRENE 
OIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

RA/QC SURROGATE RECOVERIES 

660 
3200 
3:oo 
660 
66(1 
660 
660 
660 
660 
3200 
3200 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
13:~0 
660 
66() 
66<) 
66() 
66<) 
660 
66() 
661) 
660 
660 

30 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
l--ID 
ND 

ND 
10 
40 
50 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

J 
J 
J 

:
2 TROBENZENE-d5(23-120) 

ENOL-d5 (24-113) 
2-FLUOROBIPHENYL(30-115) 
2-FLUOROPHENOL (25-121) 

71~ TERPHENYL-d14 (18-137) 90~ 

67% 2,4,6-TRIBROMOPHENOL(l9-122) 79% 

\ 

= NOT DETECTE~ ABOVE QUANTITATION LIMIT 
: ESTIMATED VALUE: CONCENTRATION BELOW LIMIT 
: ~NAL~TE DETECTED IN BLANK AS WELL AS SAMPLE 

. - ~URRCGATE RECOVERY OUTSIDE OF QC LIMITS 

~,\,;::: .... ··-· ·= 

OF QUA TITATION 

WLLFOIA4312- 015- 0172949 



~I SOUTHWEST ,LABORATORY 0~ OKLAHOMA, INC. 
1700 W. Albany • Suite "C" • Broken A/TOw, Oklahoma 74012 • 918-251-2858 

r• 
,) CLIENT: DAMES & MOORE 

11701 BORMAN DRIVE 
REPOR"r: 2371.04MT 

~I 
! 

-1 
-1 

ST. LOUIS, MISSOURI 63149 
ATTN: DAVE PURINGTON 

SAMPLE MATRIX: SOIL 
SWLO # 2371.04 
DATE SUBMITTED: 04-13-90 
PROJECT: EARTH CITY 
SAMPLE ID: COMP. 2 

DET. 

DATE: 05-03-90 

I PARAMETER IMIT UNIT RESULTS 
DATE 
ANALYZE:O 

METHOD 
REFERENCE 

~I 

_J 

--1 

--
_) 

~ 

--
J 
-~ _,II 

')J 

')1 

II 
l -

TOTAL CYANIDES 1.0 Llg/Kg NO 04-27-90 SM 4120 

TOTAL METALS 

ARSENIC 2.0 mg/kg 7.41 04-25-91) sw 7060 
LEAD 0.6 mg/kg 15.9 04-19-90 sw 7421 
MERCURY 0.1 mg/kg NO 04-18-90 sw 7471 
SELENIUM (l. 4 mg/kg NO 04-24-90 sw 7740 
THALLIUM 0.4 mg/kg NO 1)4-19-90 sw 7941 
ANTIMONY 6.0 mg/kg 7.4 04-19-91) sw 6(111) 
BERYLLIUM 1.0 mg/kg NO 04-19-90 sw 6010 
CADMIUM 1.0 mg/kg NO 04-19-90 sw 6010 
CHROMIUM 1.0 mg/kg 15.5 1)4-19-90 sw 6010 
COPPER 2.0 mg/kg 25.0 04-19-90 sw 6010 
NICKEL 2.0 mg/kg 19.2 04-19-90 sw 6010 
SILVER 2.0 mg/kg NO 04-19-90 sw 6010 
ZINC 2.0 mg/kg 57.4 04-19-91) sw 6010 

NO = sw = 
SM 

NOT DETECTED ABOVE OUANTITATION LIMI~ 
TEST METHODS FOR EVALUATING SOLID WA TE, EPA PUBLICATICIN #SW846, 
THIRD EDITION~ NOVEMBER 1986 

= STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, 
16TH EDITION, 1985 

WLLFOIA4312- 015- 0172950 



-I SOUTffiVEST LABORATORY ok OKLAHOl\IIA, INC. 
1700 W. Albany • Suite "C" • Broken Atrow, Oklahoma 74012 • 918-251-285'1 

-I 
-1 

CLIENT: DAMES & MOORE~ INC. 
11701 BORMAN DRIVE 

REPORT: 2371.04T 

.. I 
-11 
,-I] 

~ IARAMETER 

ST. LOUIS, MO 63149 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: SOIL 
SWLO ~ 2371.(14 
DATE SUBMITTED: 04-13-90 
PROJECT: EARTH CITY 
SAMPLE ID: COMP. 2 

DET. 
LIMIT UNIT 

: ... IYOTAL EXTRACTABLE HYDROCARBONS 

GASOLINE 1.0 mg/K·~ 

- .ltiESEL 1.0 mg/Kg 
<EROSENE 1.0 mg/Kg 

~ JP-4 1.0 mg/Kg 
NAPTHA 1.0 mg/l<g 

J}UNI<E.~ C/#6 FUEL OIL 1.0 mgl ~::g 
- 1ISCELLAN~OUS (1) 1.0 mg ll<g 

DATE: 05-03-9<) 

DATE DATE: METHOD 
RESULTS EXTRACTED ANAL,.YZED REFERENCE 

NO 04-19-9(1 (14-::1-9(1 GC/FID 
NO 04-19-90 04-::1-90 GC/FID 
NO 04-19-9(1 04-::1-90 GC/FID 
NO 1)4-19-9(1 04-::1-90 GC/FID 
NO 04-19-9(1 04-:: 1-9(1 GC/FIO 
ND (>4-19-=?(l 04-:: 1-91) GC/FID 
5.1 (14-19-90 04-::1-9(1 GC/FID 

GA/G~~RROGATE RECOVERY 

NAPHTHALENE 95/. 

= ANALYSIS SHOWS MISCELLANEOUS PEAKS WHICH CANNOT SE IDENTIFIED AS 
ANY SF·ECIFIC PATTERN. THE RESF'ONSE FtCTOR FOR DIESEL WAS USED. 

= NOT DETECTED ASOVE QUANTITATION LIMIT · 
= COMPOUND FOUND IN BLANK AS WELL AS SAMPLE 
= ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF OUANTITATION 
= UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 

WLLFOIA4312- 015- 0172951 



]I 
11 

SOUTHWES1L',.LABORATORY OF pK.LAHOl\1A, I!~C. 
1700 W. Alb,rny • Suite ~C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

.\ 

1JENT: DAMES & MOORE, INC. RE~ORT: 2371.04H 
11701 BORMAN DRIVE 

Jl ST. LOUIS, MO 63149 DATE: 05-03-90 

Jl 
Jl 
Ji 
~ 

ATTN: DAVID PURINGTON 

SAMPLE MATRIX: SOIL 
SWLO # 2371 .04· 
DATE SUBMITTED: 04-13-90 
DATE EXTRACTED: 04-27-90 
DATE ANALYZED: 05-02-90 
PROJECT: EARTH CITY 
METHOD REFERENCE: SW846-8150, EPA METHODOLOGY 
SAMPLE ID: COMP. 2 

RESULTS REPORTED IN ug/Kg OR Parts P r Billion 

~ DET. 
___ RBI C I DE~S'------------=L~Ic!.,;M~I-.:.T __ -=UN~I T.:__+--___ _.:.;R:......,E:.=S=U.:L...:....:T~. 

2,4-D 
~4, 5-TP ( SILVEX) 

80. t) 

10.0 
ug/Kg 
ug/Kg 

ND 
ND 

QA/QC SURROGATE RECOVER 

2,4~5-T (10-98) 78.2'1. 

NOT DETECTED ABOVE QUANTITATION LIMIT 
ESTIMATED VALUE: CONCENTRATION BELOW LDMIT OF QUANTITATIClN 
ANALYTE DETECTED IN BLANK AS WELL AS SA 1PLE 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

- ---- . -- ----------· 
WLLFOIA4312- 015- 0172952 



--- --- -- I. 
SOUTHWEST LABORATORY Of OKLAHOMA, INC. 

1700 W. Albany • Suite "C' • Broken Arrow, 0 lahoma 74012 • 918-251-285S 

DAMES & MOORE~ INC. 
11701 BORMAN DRIVE 

REPORT: 2371.04P 

ST. LOUIS, MO 63149 
ATTN: DAVID PURINGTON 

DATE: OS-03-90 

SAMPLE MATRIX: SOIL 
SUlLO It 2371.04 
DATE SUBMITTED: 04-13-90 
DATE EXTRACTED: 04-17-90 
DATE ANALYZED : OS-02-90 
METHOD REFERENCE: 5111846-8080, EPA METHODOLO Y 
PROJECT: EARTH CITY 
SAMPLE ID: COMP. 2 

RESULTS REPORTED IN ug/Kg OR Parts Per Billirn (PPB) 

PESTICIDES/PCB'S DETECTION LIMIT RESULTS 

ALPHA-BHC 21.7 
BETA-BHC 21.7 
GAMMA-BHC(LINDANE) 21.7 
DELTA-BHC 21.7 
HEPTACHLOR 21.7 
ALDRIN 21.7 
HEPTACHLOR EPOXIDE 21.7 
ENDOSULFAN I 21.7 
4,4-DDE 21.7 
DIELDRIN 43.4 
ENDRIN 43.4 
ENDOSULFAN II 43.4 
4,4-DDO 43.4 
ENDOSULFAN SULFATE 43.4 
4,4-DDT 43.4 
ENDRIN KETONE 43.4 
METHOXYCHLOR 217.1 
ALPHA-CHLORDANE 217.1 
GAMMA-CHLORDANE 217.1 
TOXAPHENE 434.2 
AROCHLOR-1221 217.1 
AROCHLOR-1232 217.1 
AROCHLOR-1242 217.1 
AROCHLOR-1016 217.1 
AROCHLOR-1248 217.1 
AROCHLOR-1254 434.2 
AROCHLOR-1260 434.2 

QA/QC SURROGATE RECOVERIES 

DIBUTYLCHLORENOATE (24-lSJ) 

NO = NOT DETECTED ABOVE QUANTITATION LIMIT 

ND 
NO 
ND 
ND 
NO 
NO 
NO 
~m 

NO 
NO 
Nli 
NO 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
NO 

79~-; 

J = ESTIMATED VALUE: CONCENTRATION BELOW UIMIT 
B = ~NALYTE DETEC~ED IN BLANK AS WELL AS S~MPLE 
* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

OF QUANTITATICtJ 

WLLFOIA4312- 015- 0172953 



-1 
SOUTffiVEST LABORATORY OF /OKLAHOMA, IJ~C. 

1700 W. Albtmy • Suite "C' • Broken An'ow, Oklahoma 74012 • 918-251-2858 

I 
' REPORT: 2371.049 

I 

l 
_JIS & MOORE~ INC. 
~1 BORMAN DRIVE 
-~ LOUIS, MO 63149 
--~: DAVID PURINGTON 

DAiTE: 05-03-90 

DAJTE SUBMITTED: 
DAiTE EXTRACTED: 

~LE MATRIX: SOIL 
.... 2371.04 
. ; OD REF. : SIIJ846-B270, EPA METHODOLOGY DATE ANALYZED : 
< ECT: EARTH CITY 

:jPLE ID: COMP. 2 

. ~ VOLATILES 

r.'OL 
~2-CHLOROETHYL)ETHER 

· i'-iLOROPHENOL 
. DICHLOROBENZENE 
·~ DICHLOROBENZENE 

.iYL ALCOHOL 
DICHLOROBErJZENE 

I TH'fLF'HENOL 
. (2-CHLOROISOF'ROF'YL)ETHER 
'~ETHYLF'HOIOL 
r ITROSO-DI-n-F'ROPYLAMINE 
. ACHLOROETHANE 

.:.. ~TRQBENZE~lE 

i F'HORONE 
r ITROPHENOL 
! , 4-D IMETHYLF'HEI'-IOL 

ZOIC ACID 

r 
(2-CHLOROETHOXY)METHANE 

, -DICHLOROPHENOL 

1
~,4-TRICHLOROBENZENE 

• HTHALENE r HLOROANILINE 
LEXACHLOROBUTADIENE 

IHLOR0-3-METHYLPHENOL 
. ETHYLNAPHTHALENE 
~ ACHLDROCYCLOPENTADIENE 

j ,6-TRICHLOROPHENOL . 
,5-TRICHLOROPHENOL 

rJ HLORONAPHTHALENE 
l.;iiTROANILINE 

ETHYLPHTHALATE 
r NAPHTHYLENE 

~~~ ITROANILINE 

DET. RESULTS 
~IMIT (ug/Kg) 

660 ND 
660 ND 
c·60 ND 
co60 ND 
Cl60 ND 
to60 ND 
~.60 ND 
MO ND 
b60 ND 
t~60 ND 
660 rm 
660 ND 
{J60 rJD 
660 ND 
660 ND 
660 l--ID 
:)200 30 J 
1~60 ND 
.~60 NO 
,!,60 NO 
·660 ND 
660 ND 
660 ND 
660 ND 
660 10 J 
660 ND 
660. ND 
3200 ND 
660 ND 
3200 ND 
660 ND 
660 ND 
3200 ND 

SEMI VOLATILES 
I 

ACENAPHTHENE 
2,4-DINITRO~HENOL 
4-NITROPHENOL 
DIBENZOFURA~ 
2.4-DINITROiOLUENE , I 

2,6-DINITROTOLUENE 
DIETHYLPHTHALATE 
4-CHLOROPHEtYL-PHENYLETHER 
FLUORENE 
4-NITRDANILINE 
4,6-0INITRDI2-METHYLPHENOL 
N-NITROSODitHENYLAMINE(l) 
4-BROMOF'HENYL-PHENYLETHER 

I 

HEXACHLORDBf.NZENE 
PENTACHLORO 'HENGL 

. I 

PHENANTHREN~ 
A)\ITHRACENE 
DI-N-BUTYLF' THALATE 
FLUORANTHENI 
F'YRENE 
BUTYLBENZYLPHTHALATE 
3~3-DICHLORpBENZIDINE 
BENZO(A)ANTrRACENE 
915(2-ETHYL,EXYLlPHTHALATE 
CHRYSENE 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 

I 

BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDEN0(1,2J3-CD)PYRENE 
DIBENZ(A~H~ANTHRACENE 
BENZO(G,H,l)F'ERYLENE 

QA/QC SU~ROGATE RECOVE~IES 

04-13-~'0 
04-17-''0 
04-26-''0 

DET. 
LII'til 

660 
3200 
3200 
660 
660 
660 
660 
660 
660 
3200 
3200 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
132() 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 

RESULTS 
(uq/Kg) 

ND 
ND 
NO 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
ND 

30 J 
ND 

50 J 
50 J 
30 J 

NO 
NO 
ND 
ND 
ND 
ND 
ND 
Nn:..a:...... 

~~~ ',,, ND '"-,., 
ND , 

i.-
~r.;QBENZENE-d ~. ( 23-120) 74=.: 2-FLUORODIF'HENYL ( 30-115) i9=~ TERPHENYL-d 14 ( 18-137) 

~ ~NOL-dS (24-113) 89~ 2-FLUOROPHENOL (2~-121) 70~ 2,4,6-TRIBROMOF'HENOL(19-122) 

~~l 
~= NOT DETECTED ABOVE OUANTITATION LIMIT 
. = ESTIMATED VALUE: CONC:NTRATION BELOW LIMIT OF QUANTITATION 

-::1 = ANAL YTE DEiCCTED H~ BL:~NI< AS WELL AS S1~I~F'LE IJ= 3L~f\f•:CGArE REC)IJE;"i( 0\JE I DE OF QC '-! M ITS 

WLLFOIA4312- 015- 0172954 



SOUTHWEST _LABORATORY 0~ OKLAHoMA_, INC. -
I 1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

-i 
-jCLIENT: 

-

DAMES 8c MOORE 
11701 BORMAN DRIVE 
ST. LOUIS, MISSOURI 63149 
ATTN: DAVE PURINGTON 

SAMPLE MATRIX: SOIL 
SWLO # 2371.05 
DATE SUBMITTED: 04-13-90 
PROJECT: EARTH CITY 
SAMPLE ID: COMP. 1 

PARAMETER 

ITOTAL CYANIDES 

DET. 
LIMIT 

1.0 --1 
ITOTAL METALS 

-ARSENIC 
EAD 
ERCURY 

SELENIUM 

tHALLIUM 
. NT IMONY 

BERYLLIUM 
--:ADMIUM 

I 'CHROMIUM 
COPPER 

._NICKEL 
.f-ILVER 

- .. LINC 

---
I --
I --
·I 

2.0 
1). 6 
0.1 
0.4 
0.4 
6.0 
1.0 
1.0 
1.0 
2.0 
2.0 
2.0 
2.0 

UNIT 

Llg/Kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

-NO = NOT DETECTED ABOVE QUANTITATION LIMIT 

RESULTS 

NO 

5.89 
13.6 
ND 
NO 
NO 
NO 
NO 
NO 
18.1 
22.8 
18.3 
NO 
62.4 

REPORT: 

DATE: 

DATE 
ANALYZED 

04-27-90 

04-25-90 
04-19-90 
04-18-90 
04-24-90 
04-19-91) 
04-19-90 
04-19-90 
1)4-19-90 
04-19-90 
04-19-90 
04-19-9C 
04-19-9C 
04-19-9C' 

2371.05MT 

05-03-90 

METHOD 
REFERENCE 

SM 4120 

sw 7060 
SW 7421 
sw 7471 
sw 7740 
sw 7841 
sw 6010 
sw 6i)10 
sw 6010 
sw 6010 
sw 6010 
sw 6010 
sw 6010 
sw 6010 

rsw = TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATIO~J #SW846, 
THIRD EDITION, NOVEMBER 1986 

.-~SM 

I 
I 
I ... 

= STANDARD METHODS FOR THE EXAMINATION F WATER AND WASTEWATER~ 
16TH EDITION, 1965 

WLLFOIA4312- 015- 0172955 
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SOUTHWEST LABORATORY OF OKLAHOMA, I~lC. 

1700 W. Albany • Suite "C' • Broken Atrow, Oklahbma 74012 • 918-251-2858 

DAMES & MOORE, INC. 
11701 BORMAN DRIVE 
ST. LOUIS, MD o3149 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: SOIL 
SWLO # 2371.05 
DATE SUBMITTED: 04-13-90 
PROJECT: EARTH CITY 
SAMPLE ID: COMP. 1 

REPORT: 2371.05T 

DATE: 0:5-03-91) 

_;JRAMETER 
.DET. DATE DATE METHOD 
LIMIT UNIT RESULTS EXTRACTED ANALYZED REFERENCE 

-
_JITAL EXTRACTABLE HYDROCARBONS 

_GASOLINE 1.0 mg/Kg NO 04-19-9(1 1)4-21-90 GC/FID 

-IESEL 1.0 mg/Kg NO 04-19-90 04-21-9(1 GC/FID 
ROSENE 1. 1) mg/Kg NO -04-19-91) 04-21-9(1 GC/FID 
-4 1.0 mg/Kg NO 04-19-90 04-21-90 GC/FID 

l~THA 1.(1 mg/Kg NO 04-19-9(1 04-21-9(1 GC/FID 
~ NKER C/#6 FUEL OIL 1.0 mg/Kg NO 04-19-90 04-21-9(1 GC/FID 

SCELLANEOUS (1) l.l) mg/Kg 5.1 04-19-9(> t)4-21-·9(l GC/FID 

---1 
-
-1 
·- GA/GC SURROGATE RECOVERY 

-1 NAPHTHALENE 951. 

--1 --1 
.;,.(1) = ANALYSIS SHOWS MISCELLANEOUS PEAKS WHICH CANNOT BE IDENTIFIED AS 

.-Jo 
3 

} 
--1 
--1 

= 
= 
= 
= 

I 

ANY SPECIFIC PATTERN. THE RESPONSE FAC[OR FOR DIESEL .WAS USED. 
NOT DETECTED ABOVE QUANTITATION LIMIT 
COMPOUND FOUND IN BLANK AS WELL AS SAMP E 
ESTIMATED VALUE: CONCENTRATION BELOW L~MIT OF QUANTlTATION 
UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 

WLLFOIA4312- 015- 0172956 



SOUTHWEST ,LABORATORY OF/OKLAHOl\1A, lNC. 
1700 W. Albany • Suite "C" • Broken Arrow, O~~oma 74012 • 918-251-2858 

-
-IIENT: DAMES & MOORE~ INC. 

11701 BORMAN DRIVE 
REPORT: 2371.05H 

l 
-l 
l 
1 
1 

ST. LOUIS, MD 63149 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: SOIL 
SWLO # 2371.0S 
DATE SUBMITTED: 04-13-90 
DATE EXTRACTED: 04-27-90 
DATE ANALYlED: 05-02-90 
PROJECT: EARTH CITY 
METHOD REFERENCE: SW846-8150, EPA 
SAMPLE ID: COMP. 1 

RESULTS REPORTED IN ug/Kg OR P~rts 

M THODOLOGY 

F'L Billion 

DATE: (IS-1)3-90 

-~ERBICIDE:S~-------------------==~~--~~~~------~ 
DET. 
LIMIT UNIT RESULTS 

91). (l 1-lg/Kg ND .;,4-D 
-1,4,5-TP (SILVE:<) l(l,(l 1..1g I l<g ND 

--I 
··~ND 

J 
-e I, 
--I ., 
-l 

= 
= 
= 
= 

QA/GC SURROGATE RECOVE V 

2,4,S-T (10-98) 99.4/. 

NOT DETECTED ABOVE QUANTITATION LIMIT 
ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
ANALYTE DETECTED IN BLANK AS WELL AS SA PLE 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

WLLFOIA4312- 015- 0172957 



SOUTHWESTJ.A.BORATORY OF,OK.LAHOMA, l~C. 
1700 W. Albany • Suite "C' • Broken Am>w, Oklahoma 74012 • 918-2Sl-2858 

DAMES & MOORE~ INC. 
11701 BORMAN DRIVE 
ST. LOUIS, MO 63149 
ATTN: DAVID PURINGTON 

REPORT: 2371.05P 

D~TE: 05-03-90 

SAMPLE MATRIX: SOIL 
SWLO M 2371.05 
DATE SUBMITTED: 04-13-90 
DATE EXTRACTED: 04-17-90 
DATE ANALYZED : 05-02-90 
METHOD REFERENCE: SW846-8080, 
PROJECT: EARTH CITY 
SAMPLE ID: COMP. 1 

EPA METHODOLOG'ri 

RESULTS REPORTED IN uq/Kg OR Parts Per Billion (PPB) 
I 

PESTICIDES/PCB'S DETECTION LIMIT RESULTS 

ALPHA-BHC 21.Z ~Jl) 

BETA-BHC 21.2 ND 
GAMMA-BHC(LINDANE) 21.~ ND 
DEL iA-ElHC 21.2 ND 
HCPTACHLOi~ 21.2 iiiD 
ALDRIN :1.2 ND 
HE?TACHLOR EPOXIDE 21 .. 2 NO 
ENDOSULFAN I 21.2 ND 
4,4-DDE 21.2 ND 
DIELDRH~ 42.3 ~JO 

ENORIN 42.3 ND 
Er.iDOSULFAN II 42.3 NO 
4,4-DDD 42.3 ND 
ENDOSULFAN SULFATE 42.3 ND 
4,4-DDT 42.3 ND 
ENDRIN KETONE 42.3 ND 
METHOXYCHLOR 211.6 NO 
ALPHA-CHLORDANE 211.6 ND 
GAMMA-CHLORDANE 211.6 ND 
TOXAPHENE 423.3 ND 
AROCHLOR-1221 211.6 ND 
AROCHLOR-1Z32 211.6 ND 
AROCHLOR-1242 211.6 ND 
AROCHLOR-1016 211.6 ND 
AROCHLOR-1248 211.6 ND 
AROCHLOR-1254 423.3 ND 
AROCHLOR-1260 423.3 ND 

QA/QC SURROGATE RECOVER~ES 
I 

DIBUTYLCHLORENDATE (24-150) 102% 

NO = NOT DETECTED ABOVE QUANTITATION LIMIT I 
J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
B = ANALYTE DETECTED IN BLANK AS WELL AS SA~PLE 
l = SURRCGAfE RECOVERY OUTSIDE OF QC LIMITS 

WLLFOIA4312- 015- 0172958 



souTHWEST .LABORATORY Of OKlAHoMA, INC. 
1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-28511 

~lES & MOORE~ INC. 
~01 BORMAN DRIVE 
~ LOUIS. MO 63149 

_,.N: , DAVID PURINGTON 

il
'-PLE MATRIX: SOIL 

0 tt 2371.05 
. HOD REF.: SW846-8270, 
~OJECT: EARTH CITY 

EN METHODOLOGY 

__ ,PLE ID: COMP. I 

"'""(!VOLATILES 

-I ENOL 
,:,S ( 2-CHLOROETHYL) ETHER 
~HLOROF'HENOL 

·' ~-DICHLOROBENZnlE 
.4-DICHLOROBENZENE 
·'-~ZYL ALCOHOL 
~~~-DICHLOROBENZENE 
aMETHYLf'HENOL 
t:.o'3 ( 2-CHLORO I SOF'ROF'YL) ETHER 

. II :'IETHYLF'HENOL 
~ITROSO-DI-n-PROPYLAMINE 

iEX~CHLOROEiHA~~E 

··rROBE~JZE~JE 
F'HORONE 

_ NITRQF·HENOL 
-"l.a4- D I METH'fLF'HE:'>IOL 

I NZOIC ACID 
S(2-CHLOROETHOXY)METHANE 

Z.4-DICHLOROF'HENOL 

l
2,4-TRICHLOROBENZENE 

- F'HTHALErlE 
CHLOROANILINE 

· ... XACHLOROBUTADIEhJE 

l CHLOR0-3-METHYLPHENOL 
--METHYLNAPHTHALENE 

-~XACHLOROCYCLOPENTADIENE 

l4,6-TRICHLOROP~ENOL 
4,5-TRICHLOROPHENOL 

2-CHLORONAPHTHALENE 
·i··NITROANILINE 

'METHYLPHTHALATE 
."4C~NAF'HTHYLENE 
~-... NITROANILINE 

1-

DET. RESULTS 
Lil'fiT (ug/Kgl 

660 ND 
660 ND 
660 ND 
660 ND 
660 ND 
660 ND 
660 ND 
660 ND 
660 ND 
660 ND 
660 ND 
660 ND 
660 ~JD 

660 ND 
660 ND 
660 ND 
3200 NO 
660 ND 
660 ~~D 

660 ND 
660 ND 
660 ND 
660 ND 
660 NO 
660 ND 
660 ND 
660 ND 
3200 ND 
660 NO 
3200 ND 
660 ND 
660 ND 
3ZOO ND 

I 
rEPORT: 2371.05B 

DATE: 05-03-90 

LTE SUBMITTED: 
I 

DATE EXTRACTED: 
I 

DATE ANALYZED : 

SEMIVOLATILES 

ACENAPHTHE~E 
2, 4-DINITRjOPHENOL 
4-NI TROF'H8NDL 
DIBENZOFU~AN 
2,4-DINIT~OTOLUENE 
2.6-DINIT OTOLUENE . I 

DIETHYLPH]HALATE 
4-CHLOROP ENYL-PHENYLETHER 
FLUOREl'~E 

4-NITROAN ·LINE 
4,6-DINIT~O 2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE(l) 
4-BROMOPH~NYL-PHENYLETHER 
HEXACHLOR BENZENE 
PENTACHLD~OPHENOL 
PHENANT!-IRENE 
ANTHRACENf 
DI-N-BUTY~PHTHALATE 
FLUORA~JTH NE 
PYRENE I 
BUTYLBENZ,LPHTHALATE 
3,3-DICHL ROBENZIDINE 
BENZO(A)A THRACENE 
BIS(2-ETH LHEXYL)PHTHALATE 
CHRYSENE 
DI-N-OCTY~ F'HTHALATE 
BENZO(B)~LUORANTHENE 
BENZO ( K) JLUORANTHENE 
BENZO(A)FiYRENE 
INDENO(l, 2,3-CD)PYRENE 
DIBENZCA, H)ANTHRACENE 
BENZO(G, ,I)PERYLENE 

QA/QC SURROGATE RECOV RIES 

04-1:,-90 
04-li-90 
04-2~.-90 

DEl'. 
LirfiT 

66() 
3200 
3200 
661) 
661) 
66•) 
66·) 
660 
660 
321)0 
3200 
660 
660 
660 
660 
660 
uo 
6M 
6M 
660 
660 
1:i20 
660 
6<i0 
6ci0 
6.)0 
6.)0 
6.)0 
MO 
6!10 
6!l0 
660 

RESULTS 
(ug/Kg l 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 

30 J 
30 J 

ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

lrnROEiENZEi'>IE-d 5 ( 23-120) 
?HENCL-d5 (24-113) 

72~ 2-FLUOROBIPHENYL(30-115) 
84~ 2-FLUOROF'HENOL (25-121' 

78% TERPHENYL-dl4 (18-1 7) 
67% Z,4,6-TRIBROMOPHENOL(19-1 2) 

.. -
~OT DETECTED ABOVE QUANTITATION LIMIT 
ESTIMAT~) V~LUE: CONCENTRATION BELOW LIMIT DF 
~~ALYTE DETECTED IN ~LANK AS WELL AS SAMPLE 
SURRUG~~E ~ECJVERY OUTSIDE OF QC LIMITS 

QUANT IT:~ TION 

.. · 

84~; 

en 

WLLFOIA4312- 015- 0172959 
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SOUTHWEST :{ABORA_TORY OF bKLAHOMA, INC. 
1700 W. Albany • Suire "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

ANALYTICAL REPORT 

DAMES & MOORE 
11701 Borman Drive 
St. Louis. Missouri 63149 

SWLO IDENTIFICATION 

SAMPLE NO.: 2371.01 - 2371.05 
DATE RECEIVED: 04/13/90 

QA/QC 

DESCRIPTION PARAMETER 

METHOD BLANK 04/19/90 ANTIMONY 
METHOD BLANK 04/19/90 BERYLLIUM 
METHOD BLANK 04/19/90 CADMIUM 
METHOD BLANK 04/19/90 CHROMIUM 
METHOD BLANK 04/19/90 COPPER 
METHOD BLANK 04/19/90 NICKEL 
METHOD BLANK 04/19/90 SILVER 
METHOD BLANK 04/19/90 ZINC 

REPORT: G2698 

t 

REPORT DATE: 0·~/30/90 

RESULTS 

<6 mg/Kg 
<l m~/Kg 
<1 mg/Kg 
<1 mJg/Kg 
<2 mg/Kg 
<2 msg/Kg 
<2 mg/Kg 
<2 mg/K.i 

WLLFOIA4312- 015- 0172960 
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I 
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I 
I 

DAMES & MOORE, INC. 
11701 BORMAN DRIVE 
ST. LOUIS, MO 63149 
ATTN: DAVlD PURINGTON 

SAMPLE MATRIX: SOIL 
SWLO # METHOD BLANK 
DATE EXTRACTED: 04-27-90 
DATE ANALYZED: 05-02-90 
PROJECT: EARTH CITY 
METHOD REFERENCE: SW846-8150, EPA mETHODOLOGY 
SAMPLE ID: METHOD BLANK 

RESULTS REPORTED IN 1.1g/ l<g OR Parts ·er Bill ion 

DET. 
--IERBICIDES 

I:, 4-D 

LIMIT 

80.0 

UNIT 

l.lgll< 
I 

-2,4, 5-TF· ( SILVEX) 10.0 1.1g/K 

I ---
1 
I 

QA/QC SURROGATE RECOV 1RY -
I 2~4,5-T (10-98) 45.2% 

I 
= NOT DETECTED ABOVE QUANTITATION LIMIT 

REPORT~ G2698.2 

DATE: 05-03-91) 

RESULTS 

ND 
ND 

I~D = ESTIMATED VALUE: CONCENTRATION BELOW UIMIT OF QUANTITAT'[ON 
B = 
* = 

I 
I 

ANALYTE DETECTED IN BLANK AS WELL AS S~MPLE 
SURROGATE RECOVE~Y OUTSIDE OF QC LIMIT~ 

--

I 
·--
I -, 

WLLFOIA4312- 015- 0172961 



-I- rENT: 

-1 -
-1 
-1 
--1 
-
-1 
-
-1 --1 -' 

-1 
-
-1 
-
-1 
"""' 

-1 
-.. 

I 
I 
=-
1 
-1 
I 

SOUTHWEST LABORATORY 0 OKLAHOMA, ][NC. 
1700 W. Albany • Suite "C" • Broken Arrow, Okl homa 74012 • 918-251-2858 

DAMES & MOORE, INC. 
11701 BORMAN DRIVE 

REPORT: G:698.3 
I 

ST. LOUIS, MO 63149 
ATTN: DAVID PURINGTON 

DATE: 05-03-90 

SAMPLE MATRIX: SOIL 
SWLO " METHOD BLANK 
DATE EXTRACTED: 04-17-90 
DATE ANALYZED : 05-02-90 
METHOD REFERENCE: SW846-8080, EPA METHODOLOG] 
PROJECT: EARTH CITY 
SAMPLE ID: METHOD BLANK 

RESULTS REPORTED IN ug/Kg OR Parts Per Billior 

PESTICIDES/PCB'S DETECTION LI~ T 

ALPHA-BHC 
BETA-BHC 
GAMMA-BHC(LINDANEl 
DELTA-BHC 
HEF·TAC:~LOR 

ALDRIN 
HEPTACHLOR EPOXIDE 
El'-IDOSULF AN I 
4,4-0DE 
DIELDRIN 
ENDRIN 
ENDOSULFAN II 
4,4-000 
ENDOSULFAN SULFATE 
4,4-DDT 
ENDRIN KETONE 
METHOXYCHLOR 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCHLOR-1221 
AROCHLOR-1232 
AROCHLOR-1242 
AROCHLOR-1016 
AROCHLOR-1248 
AROCHLOR-1254 
AROCHLOR-1260 

16.0 
16.0 
16.0 
16.0 
16.0 
16.0 
16.0 
16.0 
16.0 
32.0 
32.0 
3:.o 
32.0 
3:2.0 
3:.o 
32.0 
160.0 
160.0 
160.0 
320.0 
160.0 
160.0 
160.0 
160.0 
160.0 
320.0 
320.0 

QA/QC SURROGATE RECOVERIES 

CPPB) 

DIBUTYLCHLORENDATE (24-150) 24~ 

ND = NOT DETECTED ABOVE QUANTITATION LIMIT 

RESULTS 

~JD 

NO 
NO 
NO 
NO 
NO 
ND 
~10 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
ND 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 

J = ESTIMATED VALUE: CONCENTRATION BELOW LDMIT OF QUANTITATION 
B = ANALYTE DETECTED IN BLANK AS WELL AS SA PLE 
* = SURROGATE RECOVE~Y OUTSIDE OF QC LIMITS 

WLLFOIA4312- 015- 0172962 
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SOUTHWEST JABORATORY OF OKLAHOMA, INC. 

1700 W. Albany • Suite "C" • Broken AITOw, OM/ahoma 74012 • 918-251-285a 

f.
ES & MOORE. INC. 

- 01 BORMAN DRI~E 
LOUIS, MD 6~149 

~TN: DAVID PURINGTON 

-ilhPLE MATRIX: SOIL 

I 
1EPORT: G2698.4 

DATE: 05-03-90 

~ATE EXTRACTED: 
HOD REF.: SW846-8270, 

~ JECT: EARTH CITY i
O ~ METHOD BLANK 

Ef'A METHODOLOGY DATE ANALYZED : 

PLE ID: METHOD BLANK 

·i!VOLATILES 

ENOL 
~(Z-CHLOROETHYL)ETHER 

.::.CHLOROPHENOL 
~-D I CHLOROBENZErJE 
~-DICHLOROBENZENE 
.• N!YL ALCOHOL 
-_:-oi CHLOROBENZErJE 

11ETHYLF'HENOL 
5(2-CHLORO!SOPROPYL)ETHER 

-i1EiHYLPHEl'JOL 
--~ITRCSO-OI-n-PROP'fLAMINE 
.. :<ACHLCROCHANE 
. ·;RQBENZENE 

PPHORONE 
~ITROPHEi·JOL 
~-DIMETHYLPHENOL 
~~~ZOIC ACID 

l j ( :-CHLOF:OETHOXY) I'IETHANE 
~-DICHLOROPHENOL 

.2~4-TRICHLOROBENZENE 

t=-HTHALENE 
· .:HLOROANI L HJE 

<ACHLOROBUTADIENE 
·---;HLOR0-3-METHYLPHENOL 
• '1ETHYLNAPHTHALENE 
~ACHLOROCYCLOPENTADIENE 
-·_,a~ 6-TR I CHLOROPHENOL 
~, 5-TR I CHLOROPHE~JOL 
~HLORONAPHTHALENE 
.-NITROANILINE 
~1ETHY L f'HTHAL ATE 

~NAPHTHYLENE 

NITRO ANILINE 

1-

DET. RESULTS 
LIMIT (uq/l<q) SEMIVOLAT!lES 

660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
3200 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
3200 
660 
3200 
660 
660 

NO ACENAPHTHENE 
ND 2,4-DINITR~PHENOL 
NO 4-NITROPHENOL 
NO OI~ENZOFURAN 

I 

ND 2,4-DINITROTOLUENE 
NO 2~6-DINITRbTOLUENE 
NO DIETHYLPHT~ALATE 
NO 4-CHLOROPHENYL-PHENYLETHER 
ND FLUORENE I 
NO 4-NITROANILINE 
NO 4,6-DINITRb 2-METHYLPHENOL 
NO N-NITROSOD!'i='HENYLAMINE ( 1) 
NO 4-BROMOPHE~YL-PHENYLETHER 

NO HEXACHLOROBENZENE 
I 

NO PENTACHLOROPHENOL 
NO PHE~IANTHREthiE 

I' 

NO ANTHRACEN8 
NO DI-N-BUTYUPHTHALATE 

I 

ND FLUORANTH8NE 
NO PYRENE I 
NO BUTYLBENZ~LPHTHALATE 
ND 3,3-DICHLqROBENZIOINE 
NO BENZO(A)ANTHRACENE 
NO BISC2-ETH~

1
LHEXYL)PHTHALATE 

ND CHRYSENE 
ND OI-N-OCTY4 PHTHALATE 
ND BENZO(B)FtlUORANTHENE 
ND BENZOCK)FUUORANTHENE 
ND BENZO(A)PYRENE 
ND INOENOC1.~.3-CO)PYRENE 
NO DIBENZCA~~)ANTHRACENE 
ND BENZOCG,H~I)PERYLENE 

3200 NO 1 
QA/.~C S\,JRROGATE RECOVE I IES 

04-li'-90 
04-2~·-90 

DET. 
LUI IT 

660 
32()0 
3200 
660 
66() 
66() 
66() 
66~) 

661) 
32t)0 
32•)0 
66•) 
66>) 

66<) 
66:> 
660 
660 
660 
660 
660 
660 
13:0 
660 
660 
660 
660 
660 
660 
6l:O 
6l:.O 
6c:.o 
MO 

RESULTS 
(uq/Kq) 

NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
ND 
ND 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
ND 
ND 
ND 
ND 

• ~ROBENZE:-JE-d:,(23-120) 6:;~; 2-FLUOROBIPHENYL(30-115) 
~NOL-d5 (24-113) 76~ 2-FLUOROPHENOL (25-121) 

64% TERPHENYL-d14 (18-137) 65% 
62~; 2~4,6-TRIBROMOF·HENOL( 19-122) 68:: 

1- ~ t-IOi DETEC7ED AE~OVE QIJr~NTITATION LIMIT 
- - £3ir!,;~\~;:) WtLuE: C:li-JC:::NTRAIION BELOW Lll1!T :'_J: ~NAL YTE DETECTED H~ BLM·Il< AS WELL AS s,;I'1F'LE 

:3Ul"\RfJGr:.T;:: RECil'JE:iY DUTSi.;JI: IJF QC UI'1ITS 

~ 

OF GU NTIT,~iiON 
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I 

~i l.., 
Jl 
Ji 
li 
,j 
~i 
~i 
;i 
1 

~~ 
L_ 

!I 
,j 
I 

] 
I 

j 
j 
-,' 
~ 

APPENDIX D 
Soil Boring Logs 
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- uames & Mot~re 

I 
LOCA nON OF BORING 

- DRILLING ME!THOO: 
BORING NO. 

,MLJ/01 
.Mt.v/(1/ SHEET 

)1/r ~ 

1
--~=-----~r..< 

------.~ t._~"f' t! ~ 

( /lfos /too w W~«""~ G:'"..-:d) 

ELEVATION 

01 2. SAMPLING M THOO: 

DRILUNG 

WATER LE\'E o,J //; 

/.'/5 
TIME 

START fiNISH 

TIME 

TIME 

DATE DATE 

'l-11- <:jC) 
DATE 

CASING DEP H 

SURFACE CONDITIONS 

f~ ;~ -;-,.-,,. I ~ I 
-... ....- f' ll<d ?'o/)5{J · 
... Ill a: t----L.:............,._......__-+-............. ~~...__--------------i 
0~ "' 

~----+-----------------~ 

0 /oDSn;/ 

flt\.x,' . J..,... I~ "'.L. :.,·/t 
' { 

2 

3 
-;,· f 

4 ' 
OS (. ,,-nc, ' " 'i~ A ~J 

I I I 

6 
~·t\a 5. /l ~~ ,/ - /f ?.n, .... "\ 

7 

8 

9 

lo 

2 

3 

4 

I S 

!Z.. 1!..1 
6~?~~-~~~------~,r-,---------------------~ 

-t'\ 1\u '\ C, I lr/ 

7 
I 

8 

..____ __ 
---·-·-··· 1- --····-···----------··-·-----J __ .. 
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I 
LOCATION Ci- ~ a·-:;;:;OR;;-:::ING~ ............ ------------,./-:-::J;~=-9'7-: ... o:::-~~-tJ...:....oo_?,J-;:-:~:-:-;:£::-:::~;-l------""T"j L=oc:=A=nON~-----. --

1 J 
! 

1 
I 

i ·r -I -r 

I 
-1 
--

DATUM 

1/ / 
/ / 

/ / v / v / 

·I; '// / 
->~I-

Ii V / 

ORILUNG • £THOO: 
BORING 1'10. 

;l1kJ/O/ 
I ~~ 

rS-AM-P-LING~~-IET-HOO_: _________ ~ ~ ~~ 

ORILUNG 

START FINISI-f 

TIME 

OAT£ OAT£ DATE 

ELEVATION CASING OEF TH 

t---

SURFACE CONDITION!>: 

~t; -~i 
~w ac ~---~r---------------------4 w~ ~~ ~ \ 0! C) 

:(o 

21-

1-

3 

4 

..,__ ______ r----------------------4 
I 

)sH---~--~\-----+------------------------~ 
CUF~------+1~----------------~ 

6 J~;~-------+----------------~ 

7 I 
8 ~l 

9 

0 

I 
2 I 

3 
I 

4 I 
I 

5 
I 

6 

7 
I. 

8 

9 

0 v/ // 
... ---''--~-.!-.--.l.-~--1--------'l---------------------' 
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I 
-I 

LOCAnON (7 BORING 

~ 
Vl 

~ ,,~(Q2. ) 

C.a,..d(t! 

uames & Mo,~re 
J08 NO. !CLIENT 

!99(.Jcoz f-;t!'i) 
DRILLING MEI"HOO: BORING 1110. 

.....-==3=:~y<t-=T=rb..:..;;;.· ~tfv--;-./i-;rlfo-....~-"""?"""T"St,-... -A-r-u-v"\--~;11.0 I o 2 
.A 7 (I _A.t\c,L.J,-1 ~ ./ I SHEET 

( (7 2 SAMPLING M THOO: 

DAILUNG 

STAAT FINISH 

WATER LEVE (q:~ 

TIME 

DATE DATE DATE 

DATUM ELEVATION Y-tt 9~ 

a: 

-t 
:::; 

11 
--~ 

0 

-~ --II 
ll 
ll 

~ v 
~ v 

1,;(~ uo 
'/V' v 1 v 2 v 3 v 4 

(5% l3t·~o cs 

~ v 6 

l/ v 7 

v v 8 

I~ V 9 

C5 ~ ~~rX 1
o 

~ v 1 v / 2 

v / 3 

v v 4 

_, C5 % Y(s. lo ( 5 

~ v v 6 

v v 7 
0 : v / 8 

-
9 ~ ~- v.-=-;t--+1/_./_-+--l!;: IL/ _ / __ -~ zo 

SURFACE CONDITIONS: 

71/~,/ :Z.·.pSu.'l 

• 

II- ('~, .. " 

r.l 

\ 

L 

---- -·. ·- .. --------------·-----' 
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----- -- ------ ------- -- ---- T--

LOCATION OIF BOAING J08 NO. ...1. I CU£NT 1 LOCAnON 

I !99'/.:I 0102 ~fl C> 
DRILUNG M£ !rHoo: BORING NO. 

I ,/HGv( 0;) 
SHEET 

I cl "':2. SAMPLING METHOD: 
I 

DRILUNG 

1 I START fiNISH 
I nME nM£ WATER LEVEl 
' 

TIM£ -I OAT£ OAT£ DATE 

DATUM ELEVATION CASING DEPT~ . 

I 
a: 

~ 
~~ 

~ 
~a: ~ 

SURFACE CONDITIONS:~ 

...... ...... a:<n :t ... _.f t ... ;r_ ~ ... 
=~ 

... ... 
li:~ ~~ 

...... C5"' H li 

...... .na: 
~ ~u ...... 0~ " I 

IIIII) :I z 

vs ~ v 2o I 
,..,., 1"- Nn "- .fr. \JJ 

I v :v 1 

v / l 

I 
I 

1/ f/ 3 

-1 ~ ~/ 4 
I 
I. v / 2s 

i 
R:G v/ / 6 ~!/ 

1 

- v v 7 

I v / 8 I 
-

I L / 9 

v v 0 

I~ v / 1 

Ill v v :o l 

~~ . G v ~/ 3 

·~ v v 4 I 

~ v s I 

-1~ v v 6 

li v v 7 I 

v :/ 8 

11 // v --r--
9 

-
// v I - 0 II I " . .. 
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-I 

I 

-· 

--~ 

j -
1 
i 

' . i 

0# BORING 

0 

\ 
2 

3 
I 
I 

4 \l 

6 
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LOCATION a BORING 

DATUM 

--·. ·-~ - ···-"1'·-

ELEVATION 1 

JOB NO. I CUENT 

1'17'-II·at:Jl Fnf.? [) 

•' SHUT 

~----~-------------- I 01 I SAMPLING ME HOO: 

ORILUNG 

START ,.NISH 

WATER LEVEL 1,)7' TIME TIME 

y.·zo q.·Cx.J 
~·----_,+----+----+----+·--~-=~~==~ DATE DATE DATE 

TIME 

CASING OEPTI '1, 1/ ~o 
SURFACE CONDITIONS: 

~~ ~f ~---~~-------~~--------------------------~ 
~w ~· t-~(~~~~ir~·/.~t~\---~~~4.~J~I----------·-------------~ IM.... !l)a: 
o~ " I t 

1-----------r--------------------------~ 

()o 
I 

3 

4 

os I 

6 I 

7H-0~:+----------+-----------------------------~ t 

8 

9 

I o 
-:I ' 

3 

4 

0 
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JOB NO. ICUENT ILCX:AnON 

/9c-r/J· oc..1l R . .e T) &a\-rz c.·t. Mo 
DRILLING J.ETHOD: BORING NO. 

t-:-:"3=-:W:-r7":,:-:-, r;-::Z-D-f/a-:-_ ~,t~(A-<.)--=s=-&::---""'~A:r-•• ·..J-' ~--f>~----4 fY\ W - I OS 

l .~ ,V\.Q_ -- • A r 1/ 111"•-1.1 f-Rd v SHEET 

SAMPUNG f-4ETHOO: I 01 I 
DAIWNG 

STAAT fiNISH 

WATER LE:\
1
El J 3 1/z TIME TIME 

TIME I 
DATE DATE DATE 

OATUM ELEVATION CASING OE TH 1-t2f-qv 
SURF"ACE CONDITIONS: 

:z:'"" ;_, f ....... 
II. ... (5c ...... Ula: 
0~ 

. " 
I 

oo 

1 
' 

2 
, 

3 
I"> 

I 

..(; ,., "),. ~L 
I 

-z 
4 

G.'S 

j v v -. c: [::: 
6 

7 

8 

•...) I ' .n. 1
{.:· ..vJ 'i 4 ~ d 

oJ 

v v I 

9 
u,. I , 

/0 
M · .f ' .JIV\ +,_ ( • r f.1 ..(.. 

J 
1 

2 

3 

4 

I s • ·~ v-1 / 

C:t'll 
6 IS' 

7 

8 

9 

0 
!- .. -- ... ---- ------ --- -------...J 

\. 
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-~ LOCATION ~ BORING 

~--I 
-~ ... 

.... 

tl -. j 

j 
1 DATUM 

' 1 cs% ··-... v 
·-1 -- v 
:1 r:: 
!· C5l% 
·~ r:: 
I / I v 
-- k:s% 

-'~ r:: 
~ --~ / 
t r:: 
,~ / 

---- . / 

I~ / 
·--- / 
I~ /_ ii I// 

l L/So' 

v 
IV v 
l:{o 
v 
v v 
v 
~:; v 
v v 
v 
v v 
/_ 

ISO 
I 

ELEVATION 

% .. ... "' G."' "' ... 
0~ 

00 

2 

3 

4 

OS 

6 

7 

8 

JOB NO I J~.:D t~r3-o4z rvJC--
DAILUNG ME~OD: 
3 "l/y '' ::r. D 4/b... 

SAMPLING MHHOD: 

WATER LEVE~ L t:J I 

TIME I 

DATE I 
I 

CASING DEPTH 
I 

SURFACE CONDITIONS:! 

SfrtM .A. r~.r-

Cav~ 

BORING NO. 

SHEET 

I ~ I 
OAIWNG 

STAAT FINISH 

TIME TIME 

DATE DATE 

'/-I 2 -t:jt) 

.N\P~f,• ·""' C.mtJ •11 .f:.r·'.,-.',.. ... ·/1 '~......t/ ..J.,. .. t.f... ... n(jfs 
I I 

~ I 

"'' t>~l: ""I rl"',. < ~IJ A .(. 10 '{.·I I-
t 

I 

\. , 

r......J! rud 
I . 

..& 
9 H-7-<+-.....:.+;=-~1'\-~..--.·-:-/' 1-:-· •t.-+-.5tf-r,l1-,.~~-.,.,-=-,-.. < ·.,...,l,-:--l-d"-1-~--11,-,o,· s~-~---~ 

{ !J 
I 0 

J I v I I I 

2 

I ·J I I 

3 

4 I u I ( 

J, 
/5 I~Y r----~------~--------------------------------------------~ 

a;B 
6 

7 

8 
r--

9 

0 
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-------- ----~---..... 

• Joe NO I I cuENT ILOCAnON 

~ l<:fqt/3· ooz Foi<D Ec.-.11. c.L . .., 11-fo 
DAILUNG ~ETHOO: BORING NO. 

~~~~~--~~-----------~ 3 Jjy- i T D ~1/(J,y Sfs:,~ CJ •• ~, A1l-v -/ o 7 
A-7 Vi . 111 CJv.1 tJ. / J SHEET 

SAMPLING ~ETHOO: I OF I 
OAILUNG 

START ,.NISH 

WATER LclEL" !:) ' nME nM£ 

1/.r 25 ;z.·'ls 
DATE DATE OAT[ 

OATU'-1 
1- I~ - 9o 

I I 

1----1'1/~VL----....}--+----l 
1/ v 

l 

3 

t I 
I 

v ~7 4 

6 
.j I I 

7 

8 

9 
I. 

/0 

2 I 

3 ' 

/ ~
/ __ lock-·1,, PO/r·f~ch-c~ 1 =>CU:~/ CL~·,.,r 

- - I j I J 
.. = / o>- I If ~~---· --~---~~~~----------~~-----------------------------~ 

I. 
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rt 
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;;.--

rl 
I ---

]~ 
l~ 
~ 
]~ 
1~ 
J! 
lt· 
I ---
jl 
,1-
.A·~·-

]I-
~--

JI-
. -
ji-
ll-
; -
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ll-

APPENDIX E 
Well Construction Diagrams 
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' . 

l:J 

~ 
lf 
~- -

Jl 
l
It 
•t I __ 
I 
I -
I ---

-.... 
I .... 
I .... 
I 
I 
I 

HONITOR WELL INFO.,.TION SHEET 

CROUHO SUR~~C£ (L!VATIOH 

TOP OF WELL c:ASI HC ELEYATIOH '{tf 7 · b.' IORIHC HUI'IIEil f!c..u -· I 0 I 

oAtt t{# 11- qo 

LOCATION C~r n c; tl I ,{1Q 

tj'\ OEPjtlC TO IOTnlrt OF \lti.L POINT OR SlOTTtD 
\.!) PIPE jl6 F'EET. * 

I . 
tp OEPintr TO IOT't'Olt OF SE~ (IF INST.~UD) 

~ ]'d.· 5 
FtET.* BE"~II'\d~ P~ll~-l.s 

f.\l OEPint\ TO TOP OF SEA\. (IF INSTA\.\.1:0) 
\V =J. 5 FtET.* 

I 
17\ lENCTM OF VELL SCREEN /Q _FEET. 
\.V SLOT SIZE Q. 010 

. \ 

17\ lUTAI. LENCTM OF PIPE ( 2• 3 _F'EET AT 
\V _,_INCH OIAAETEil. 

17\ TY~ OF P~ NlOUHO \ltLL POINT 01: SI.OTTtD 
\!) PI f'! 5 (\ N D . 

CD ,,.[tt w: @ !!! cmm o"<l 

0 ... L OF "'1.1. CASINO ..... ""'"'" L). -~ FEET. 

PM~CTivt CASINC7 (ill) !1. {CIRCI..E OK£) 
(D HE ICHT ~aVE CROUHO f£ £T. 

I.Ooi.IHC QJ>l (Jll5 NO (CIRCU OKE) 

® ,J OF UPI'U '-""FlU. 0zf!>"41Jiv"'"! 

® ... Lu """""' g '"""''· 

@ DEl TO ~UNO VATU {b _F'EET.* 

@ lll~ D£Plll OF IOR""l! ,.;)5 _Ft<T ... 

® TYJ OF t.Diiill 1/.otFILL IJ(A -· 
. I "v c @) Pl ,.( MT'tl\ll.l. __ ._t' __ _ 

® SCilJEH MTU.IAt. p v ( 

*em~ Foo" '''""'o ""'""'I 

MONITOR WELL INSTALLATION OET AILS 

Dames & Moore 

L ______ _ 
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·-1 -
-1 
-1 
···-. , I· 
-· I 

-1 
I .._ 

I 
-1 
I 

·--
I 
I 
I 

- ..... 
I 
I 
I 
-
I 
I 
...... 

I 

MONITOR WELL I 
INFORMATION SHEET 

CROUHO SURFACE [l!VATION 

TaP OF vtll CASINC ELEVATION 'ft./fl. 18 
,. IIU18EII L 99'/j'-oo d 

aoRIHC Hwusu mw - 1 o;;; 
DATE * U- '70 
LoCATioN &. /Tl, C: t..,, ft"o 

DEP1?f TO 80TToH OF \l£ll PO I NT OR SLOntD 
PIPE' "JL{. 5 FtET.* . 

I 
DEPnt TO IOTTOH OF SEAL (IF INST.t.~LED) 

I I ;) F'tET. * ";) ..J... ·-I- ':) /( .L I !J E'(\ 1:(\· \Sl R r; I 5 

OEPnt. TQ TOP OF SEAt. (IF' INSTALL£!)) 
IC"(. 5 F'tET.* 

I 
l!NCii"H or \I£U scREEN IQ _FEET. 
SLOT SIZE a~ 0 I 0 

f'5\ TOTAl. lEHCn. Of' PIPE /G, ~ .rEET AT 
\V $?1 . INOf OINIETEil. 

TYI'£ Of' PAQ. ¥0UHO 'JEll. PO I NT 011. SLOTTED 
l'll't 5AN..Q . 

1- ~ CD CONCRETE C». ~ .!!2. (i:III.CI.E 0:1() 

. I 
tj'\ HEIQIT Q! \I£U CASINC AIOVE CI\OUHII 
\!) (:) . .:J F'tET. 

I 
P~~CTivt CASIMCT <:iU) NO (CIRCI.£ OH£) 

ffl~. 
110 

® 
@ 

@ 

® 
@ 

® 

HE IC:~T AIOvt CROUHO IS!< 
LDOUHC Wl ~ (ClP.CI.£ OHE) 

IOP.[rl! DINq;TEil 

0£1 TO WUHQ \lATER 

TOTIJ.. D£Pl1t Of' IOREICIL! 

g' INC:HES. 

2Q _f'tET.* 

d 5 _nET.* 

TYPE OF l.D'Jtll. IACXFII.I. 1161-t.l(-'~ Stf./\J ll. 

rtrt MTERIAl fUC 

Sti!.EEN MTUIAl Pu'-

s; 

* (DEI'TM f'ROH c:AOUHO SUII.FI.Ct) 

MONITOR WELL INSTALLATION DETAILS 

H 

Dames & Moore 
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"' ; ----

~r~:· 

'II: 
J! 
Jt ·-
t 

.:::;; -
-I--

~ 

-t 

MONITOR WELL 

GROUND SUflf'ACE EL£VATIOH 

TOP Of' \1£\,L CAS I HC ELEVATION .:.ft.//. / ~ 

I 
INF0RHATION SHEET 

I 
IORIICC NIJI'I8EI\ 

DATt 

LOCATION 

17\ DEPTl4 TO IOTTOK OF \IELL PO I HT OR SLOTTED 
\.!) PIPE /5 • 7 f'EET. * 
f.\ [DEPT!f TO IOT'TOM OF SEAL (If' llfSTALLED) fe;tf.M,A 
\.!./ ~, 5 F'EET. * 'Jio//er; 

I • 
CD DEPTl4 TO TOP Of' SEAl (IF IHSTIILLEO) 

I Z. :5 F'EET.* 

I 
/"';\ LEIIC:Tl4 Of' \/Et.L SCPJEH ID _,EET. 
\!) SLOT SIZEO.Q/0 

I 

i 
<D TOTAL LENC:Tl4 OF PIPE B. 4 _F'tET AT 
~I IICH 0 INIETEII., 

I fi\ T'I'P£ Of' PAO:. AAQU'HO \IELL PO I NT' 01\ SLOTTED 
\.!i 'IP£ =!A..n~ .• 

I . . 
CD 1'"""' w. &:> & (CIOCLE ., .. 1 

CD ~E I CHT Of' \lEU CAS I HC: ABOVE CliO UNO 
J z I 7 FtET, 

I 
I!IIOTECTIVE CA.SINC:T @> l«:l (CIRCU:: OHE) CD ~E I CiHT ABOVE CROU'HO iii . 18 _F£. ET. 
ro:INC: W7 NO (CII\CL£ ONE) 

® t" OF UPP<l IAWILLChzr41~W,... 
® T"HOLE ..... ,... 2 -'""'"· 
@ DEPTH TO GJUIIJHI) VATER 7 _nET.* 

@ trJU. """or ••'""" l S_Fttr.• 
<!? i" OF U>IU IACXFILL.<!1tim~,('/'• ;If 

@) '!"' "'"""' PVC

@ T"" .... ,..... p ICC. -· 

* (OEPTl4 f'ROK CAOUHD SUI\f'I.CE) 

MONITOB WELL INST ALLA TIC·N OI;:TAILS 

Oam~u & Moore 
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' f 

li 
r.= 
rl.=. -

J -
1~ 
··-_.,. 

1-
..; ... 
1-

..; ....... 

I~ 
.A-<~ 

lA 
..; ___ ~ 

, I~ 
~ ) 
41 
~ ·- ~] 

41~--
A. 

IJ 
-~~ cl 
~ 

MONITOR WELL INFO~TION SHEET 

GROUND SUIIFA<:E EUVATION .101 Nt111U /9t!f~/3- C();) 

TOP OF IJ[ll C:ASINC ELEVATION '/'-/{. 8 f? lOR INC: NCNU J1t..u .. I 0 t./ 
OAT[ 1- II- 90 
LoCATioN E,;.., -n, c·i

1 
Me 

lj'\ OEPp'li TO IOTTillt OF \/ELL POINT 011 SI.OmD 

\.!) PIT 17 FtET. * ' 
0 DE~~TH TO BOTTilrt OF SEAL (IF' IHST.r.LUD) 

\.!) I ~ f'tET. * B<-l"-fa:; t-(' P..:- n~ t ~ 

CD DE~~Tlt TO TOP' OF SEAl (IF INSTALLED) 
d· 3 FU'T.* 

17\ LEjCTH OF' VEU SCJ\EEH 
\V SLOT SIZE Q. 0/ 0 

. I 
\V I NCM 0 I AM£ TEl\. 
r.\ 11>fL L[Hctll OF PI pt 

/Q _FEET. 

F'EET AT 

f.\ lY!l£ OF' PAI:X .MOUND \lEU P'OINT 011. SLOmD 

\!-/ "'T ;>~N D • 

I'J' CONCRETt W. r~ NO (CIII.CI.E o:l!) \!./1 ~-
(!) HEIII?iT OF \o'tU. CASINC ABOVE CROUND 

d• 9 F'EET. 

I'JTECTIVE CASINCT <::liD flO (CIII.CU ONE) CD ME JCMT AaDvt C:JtOUHO ii'ET. 
lDCxiHC Wl Ci_~ flO (CIRCU ONE) 

@) Trt or "'"" WI<FILL 02/13 efd_ . 

® .. r... ......... s. '""'"· 
@ DEPTH TO CIIOUHO VA TEA 7 F'EET. * 
@ 11>l... O£Pnt or ,. • .,.,... I 7- rttr ·* 
® Tr~ OF ....... IAO<FILL !Jff1_ . 
@) P'll'( MTti\IAl (Jv ( 

® sclEEN MT'£1\IAL Pvc 
*(DE.l r ... t:IIOUNO SUWC[). 

MONITOl WELL _INSTALLATION O~TAJLS. 

Came• & Moore 
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MONITOR WELL INFO~TION SHEET 

C:ROUNO SURFACE EL!VATIOH 

TOP OF WELL C.,SINC: ELEVATION '/t/0 .. i 7 

CD 

0 

0 

CD 

® 
@ 

® 
® 
® 
® 

.oe ".,'(" 1 Cfqt/3- oo z 
IIORINC: MeNU I'?(.,J · (05'" 

DATt c(- J(- 90 
lOCATION Ew.7b c.· t..., M o 

I 

DEP TO BOTTO" OF SEAL (IF IHST~.LED) r· s FtET.. BE" VI~"'~· tD P~ flq_ ·f.:. 
DEP'fli TO TOP OF SEAL (IF I HSTALlEII) 

I;;) FtET.* 

I 
(0 FEET, LENC:r OF VEU SCREEN 

SLOT SIZE Q. 0 I 6 

TDTA LENCTll OF PIPE 2. 3 .'lET AT 
___:a__INCH DIN'l.TU. 

TYP( OF PAO. MOUND WELL POINT Oil SLOTTED 
PIP! . 

I. ~ 
CONCRETE W, ~...) 110 (C:IRCI..E O:lt) 

HEIJT OF WEU CASINC MOV~ c:ROUHC• 
(.}. 3 F'ttT, 

P'RO I CTI VE CAS I NC:7 Ciij) HEI~T .-&OVE C:~UNO <OW 
LOCX INC W7 TE 

HO (CIRCLE OHE) 
FEET. 
HO (CIRCLE OHE) 

BOREHOLE DIN'tlU [ INCHES. 

DE] tll ....... VATU 3 '{.t _'lET.* 

TOTAl! DEPnt OF IOIIVtOL.E /5 _F'EET.* 

T'fP( OF LDWtll IACXFILL ~v(!J 
I'll'( MTERIAl. pvc 

SCRE K t\A TtiU At. P~c 

* (OEPnt FROK c:ROUHO SURFI.CE) 

MONITOR WELL INSTALLATION OET AILS 

Oarnea & Moore 

WLLFOIA4312- 015- 0172979 
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MONITOR WELL INFO~TION SHEET 

GROUND SURrAC( EL!VATIOM 

TOP OF VELl CASIHC: ElEVATION '-1'-lt{. 70 
..01 Nt111EA /99 t{_£- 0() ;) 

IIORIMC NUMI£11 ,t]lAJ- f 06 
DATE '( I 2 - 90 
LOCATION E"q., 1Z. c,· f

7 
frl Q 

(,"\ OEP TO IOTltJpt or \IEI.l POINT OR Sloma 
\.!) PI PEl . I c; FtET. * 

\ f'2'\ DEP'!\1 TO}JOTltJH OF SEAl (IF IHSTJ.lUD) 

\.!./ ~FtET.* Be,;~~·~._ Pz 1/1215 

r.;-.. OEP~ TO TOP OF SEAl. (tr INSTAlLED) 

\.V I ~ FtET.* 

17\ lEHCii"H OF' \ltll. SCREEN ( U _FEET. 
\::.1 SLOT Sl ZE Q. 0 I 0 

(]) 

CD 

® 
® 
@ 

TDT,\l lEHCnt OF PI PE ______ FEET AT 

..:) INCK OIN1£TER • 

TYI't OF PAa. AAOUNO VELL POIHT OR SLOmD 
Pll't 'ANt 

I· 
CONCRETE C». tYii/ 110 (':JilCU: O:rE) 

HEIJIT OF wt:U CASINC "OV~ CllOUH'l 
, ftET. 

\ 
P~TECTIV£ CASINC7 <iii' 
HEIC81

1
T ,OV( IOAOUHD (@ 

LOO: NC W7 YES 

110 (CIRCLE OHE) 
fEI::T. 
Ill (CIRCLE ONE) 

IOR(rl£ OIN'l'TU:....-__.8'"'----' KI:MES. 

® 

DEJ TO CIIDUHD VAT'EJt, __ 9_... ___ FtET. * 

nn: DEPTH OF 101tEHOU __ f:...:.:5....__FEET.* 

@ TYI't OF l.C'Jill. IACXFII.I.._._N-T/A.......,. --· 
~ - I 

@) Pll't MTEIUAL e v c 
® SCREEH AATERIAL pVC 

MONITOR ELL INSTALLATION DETAILS 

Dames & Moore 

WLLFOIA4312- 015- 0172980 
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HONITOR WELL INFORKNTION SHEET 

C:ROUHO SUAF'ACI: EU:VATION 

TOP OF \l£ll CJ\SIHC ELEVATION 

.Jliii\J11U 

IORIHC HUl'oaU !1 kJ- I 0 7 
OATt tf f'} .. 10 
LOCATION &a~ C·6:z ,41o 

I 

l'j\ DEPTM TO IOntl/1 OF IJ(ll POINT OR :ILOTTEO 
\!) PI PEl /6 FEET.* 

'7'1 DEP~ TO ISO~ OF SEAL (IF INST/.I~LE~) \.:.,/ .l5 FEET. * • 
f.\l DEPTM TO TOP OF SEAL (IF INSTALL[:)) 
\.:,) I.;} FEET •• 

I 
17\ LEH~nl OF \lEU SCREEN /0 FEET, 

\!1 SlOl SIU 0 QIO 

fs\ TOT ,IlL LENCTM OF PIPE _F£ET AT 
\V :> INCH DIN'£TER. 

1"5'\ TYP£1 OF PAO:. MOUND \lEU PO I NT OR SLOTTED 
\!J ptptl 5ANQ . 

I . . 
Q) coHCiRETE w. ~ ~ (CIRCLE o:rt:) 

I CD HEICHT OF IJ(U CASIHC: AIOVE c:ROUHO 
-4-----FEET. 

PRO~CTIVE CASIHC:l <ill) .!!Q. (CIRCLE OHE) 
G) IIEJHT -'SOVE CROUNO r.:7.'i FE(T, 

l.O IHC C»l ~ NO (CIRCLE OHE) 

@ Tr 
1

., UPfll IAOtnLL Qw R<] (_. 

® IORrl.t DIN«Ttt\ 1l' "OIES, 

@ "T"' ...,..,. ••n• 5 _n:n.* 

@ 111Tf O<PlM OF IOl""Lt {5 _FEET.* 

@ Tr10F ""'" IAC<nLL t:J. /A _. 
® "1 """""' pvc 
® scREEN MTtRIAL Pvc 

I . 
* (DEPTM FROM CROUHO SURFI.CE) 

MONITOR WELL INSTALLATIO~I Dr;;TAlLS 

Oames & Moore 

WLLFOIA4312- 015- 0172981 
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APPENDIX F 
Groundwater Field easurements 
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MONITORING WELL FIELD DATA SHEET 

Field Person.nel 

D Pur' ~ .~ -/"2' " 
3. pf" ~ t 

Total Well Depth (from top of casin F.J> 

Job No. L qc:,y-s- QO( 

Location Eesctl c,· t'1 ;11 0 

Ot Well No. fo'lcu . I 

Date Apr.· I (C, 
I 

/996 

' 
~ /. 3 fe et 

Depth to Water Surface (from top of casing) 18- 5 b' fe et 

Height of Wa.ter Column s 7Z fe et 

Volume of Wa.ter Column (height x o. 163) ~~~ ga llons 

Well Speci{ic I 
Temperrure pH 

Volumes Conductance 
Purged 

Units ;n, ( rz•,\o,Jo;. · 6F standard u:n.i ts 

1 I 
·7o 6 t( /C' (... -7 c 3. fr 

2 
712· cd. j 7.-q; 

3 
7ff 61.8 7. OS 

4 lt'-f c~.o 7.67 
; 

5 

6 

7 

8 

.· 

-----
WLLFOIA4312- 015- 0172983 
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MONITORING WELn FIEL DATA SHEET 

Field Personnel 

Total Well Depth (from,top of casing) 

Job No. (99'/5- Oo "2 

Location Ec.41l C: {:7 Mo 

Well No. !hv...J - 1 0 d 

Date A per I fJ. rc;cro 
I 

Depth to Water surface: (from top of ·asing) 

2 ~ · D _ feet 

~CJ. I t _ feet 

Height of Water Column G. b 3 feet 

Volume of Water Column (height x 0.163} loB gallons -

' I 
Well Specific Temperature pH 

Volumes Conductance i· Purged ·-
Units 

,_, • I t... • or- standard units 
I : ( (0,"" o":: 

l C(5b· '5 '-/ Cj 7- &.c~ 'I 

2 
9'-/J 

' 53·~ I '7- ~ 7 
: 

3 
Cfsc; 5/.;) 7- "). ~ 

4 
C(~(; 5 ;). ( I I. ~5 

5 q c:.s 5:J-l /.;) c, 

6 
I 

7 

8 
i 

.. 
I 

--

WLLFOIA4312- 015- 0172984 



I 

i 

lJ 
li 
LJ 
r -.,.I· 

.. -
,_1-
j __ 

'j~ 
]l-

rl-
I 
""'-- ..... 

1-
-

1-
~ ~ 

I~ 
' ..... I' 
,1-J 
IJ 
I) 

MONITORING WELn FIEDD DATA SHEET 

Field Personnel 

U Pv~, f::l c; '7 c.~ 
/h. SL>..)e;/l.so,, 

Job No. /'1 CJ'-13 ~ 0 02 

Location ~f+a1/, C,- f
7 

}10 

Well No. MtJ. J - I 0 3 

Date Af>,, I (7 (Cj 7o r , 

Total Well Depth (from top of casing~ 

Depth to Water Surface (from top of basing) 

( f). '-{ feet 

( I - <=7 2 feet 

Height of Water Column 

Volume of Water Column (height x 0.163) /. ()6 gallons 

Well Specific Temperature pH 
Volumes Conductance 

I Purged 

Units 
""'. Cf1JM/,...CJ) 

OF standard units 

1 I c. Cf5 bC.J. (} 7-oo 
I 

2 c. -7 7 5g.j 7.c's ' 

3 /.cc, G ·7 7 sq. 'd 
4 

5 

6 

7 

' 
8 

---
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MONITORING WEL~ FIE,D DATA SHEET 

Field Personrlel 

Total Well Depth (from top of casing) 

Job No. (Cjet{3~ Oo(; 

LocationEe=:)!, C/{
1 

Mo 

Well No. M<.0- I o4 
Date __,_A...!.jp~r~· .:...1 -~' • ...l.7..,..., --'-/79~0:::::..._ 

I=(. 9 feet , 
Depth to Water Surface (from top of casing) f;). ~ l feet 

Height of Water Column 7-b3 fe et 

Volume of Water Column (height X·O.l 63) (. ;;;~ ga llons 

Well Specific Tempera ure pH 
Volumes conductance 
Purged 

Units 
/V), c roM. k; ~ or- standard units 

l 

( d '"' 5 Gob c.8cr 
I 

2 
f)c.:~ 5f3l 7.oo 

3 5G. 3 7.o3 f}o3 
4 

tJo5 57- l 7-o' 
5 57-o fd.~J. (;.qs 

6 

7 

8 ' 

.. 

WLLFOIA4312- 015- 0172986 
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M:NITORING w= FI1 DATA SHEET 

Field Persom'lel 

]). Pu::~,-h". 
-"J. P~c f \ 

Total Well DE!pth (from top of casing) 

Job No. /?7· c(3- oo? 

Location G41L c.- t7 MG 

Well No. ,N\W · I OS 

Date Pur. I {C. 17 96 , ' 

/7. 3 feet 

Depth to Water Surface (from top of casing) to ds fe et 

Height of Wat:er Colu~ I. OS fe et 

I 

Volume of Wat:er Column (height x 0.1 63) /. , 5 ga llons 

Well Specific Tempera ure pH 
Volumes Conductance 
Purged 

Units /-'1 i (rZJ,v-.ka·s OF standard units 

1 
985 5,. 7 b·71 

2 I 3 c, 7 sc .. o 6.7b 
3 

13otf 5b".f; c:. 8 3 
4 

(}7( 5b·{ 6. 78 
5 

( 3-C> 7 ' 55.7 ~~ c;:/Z 
6 ' 

IJ-rd. 5'-0 c.ra'-f 
·-

7 
I d-J-8 55,.7 r;.go 

8 

- ··---···· 
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MONITORING WELL FIELD DATA SHEET 

Field Personnel 

[). fur:~ .k~ 
Job No. /99i3- 00 '2. 

LocationEw,1, Cr'i.~, t17o 

Well No. /114 1 · IQG 
' 

Date Af.K, I f& I r 7o 
I 

Total Well Depth (from top of casing\) 

Depth to wate~r Surface (from top of casing) 

I). 3 feet 

9- '58 feet -
Height of Water Column ·;. 12 fe et 

Volume of Water Column· (height X O.l 53) /.25 - qa llons 

Well Specific Temperatiure pH 
Volumes Conductance 

\ Purged 

Units 
;11. C'rti;'-Ak (j; OF standard units 

l 
II 53 s;;. 'I (;~' 7 ·-

2 
II 8C 5;). f C- bC) 

3 s;;;. :J 12 2 z 6·b0 
4 ' 

12 3 7 5~.) ?6z 
5 

12 2 s 5J.~ b·b( 
6 

7 

8 

-
' 

I 

WLLFOIA4312- 015- 0172988 
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MONITORING WELL FIEl ~ooD DATA SHEET 

Field Personnel 

'D. fun·, -f?J,.. 

3- ~ 
'P~c f 

Total Well Depth (from top of casing) 

Job No. {.f.. et~l 3 - OOZ 

Location F~~:l~ C,· t..., , A/10 

o·J Well No. M (A)- I 

Date Apr: I lC:. 
I 

( 77o 
I 

l2- 3 fe et 

Depth to Water Surface: (from top of pasing) 5-J~ fe et 

Height of Wat:er Column 12-08 fe et 

Volume of Wat:er Column (height x 0.1 63) /. 97 ga llons 

, 

·===== I 
we·11 Specific Temperat~re pH 

Volumes Conductance 
Purged 

Units 
/h ,· ( ( C' IV\~() :. ·, 

op standard units 

I I 1 
/OC1('. 

5"5. I ;.;( -
2 

789 5/. 3 7-0 
3 

18? so.? C. CJC 
4 

975 
, 

so-e ~93 

5 : 

6 

7 

·-
8 

-- - -
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- ·-- .. .. MH.-iORANDUM 

Dote: Octob~r 2, 1980 

To: Bob Schreiber 

From: !un McCullough OCT0 19~0 

. Subject Westlake Landfill 

Westlake Landfill, loc~ted ir. 'Bridgeton Missouri (St. Louis t:ounty) has been 
. the subject of recent inquiry. This 1 dfill began operatio11 prior to state 
regulation. As far as our records shawl this landfill first opened in the 
mid-1960's. Part of the landfill lies n an old quarry and 1?art of the land
fill lies in the Missouri River floodplfin, apprcximately 1~ ~iles from the 
river. llitnesses to this operation, whin the area of the la11dfill which lies 
in the floodplain lO'as in operation, not that the fill area ,;.ras often actually 
beneath t~e level of the W:'lter table. ccording to file mat·arials fror. 
Missouri Geological Survey, it is "high y probable that leac'hate fro-:n th~ 
landfill is entering the waters of the issouri River. • • " Leachate from 
the old quarry area of ·the landfill is ollected and hauled to !-lSD treat-::ent 
plants. Construction of onsite treatme t facilities is underway. About 48,000 
gallor~ of leachate per day is current! being collected. 

Aside from normal landfill materials, there are chemical industrial wastes and 
radiologically contaminated materials d posited in this landfill. The chenic~l 
wastes, that we know of, include about ,000 tons of residues fro~ the production 
of insecticides and herbicides. These esticide wastes were depositeJ by 
Chevron Chemical Company. Also include in the chemical wastes are waste 
materials from ink mamifacture and from the m3nufacture of glue. Among the 
chemical wastes that we know of ~~ West ake Landfill are: 

vaste ink 
esters 
halogenated 
oils 
heavy metals 

pigments 
alcohols 

intennediates 
wastewater 
asbestos 

oily sludges 
insecticides 
aromatics 

ges 
berbidices 

Besides chemical hazardous wastes, in W~stlake Landfill, theTe are radioactive 
vastes. During early 1973 Cotter CoTporation buTied radioactive laTium 
Sulfate Slag material and radiological!~ contaminated building rubb~. !here 
aTe appToximately 9,000 tons of this ma' eTial which contain abou~-7~ tons 
of uatuTal tf'tanium. ln OctobeT, 1977, aerial Tadiological suney was dont! to 
determine the location of th~ burial of this contaminated :r.ateri31. The report 
fTom this survey indicates that there a e two burial sites. One is in the 
eenter of the old quaTty ATea, and the ther is on the edge of the floodplain 
area Which borders adjacent faTmland. he U.S NucleaT Regulatory Commission 
has eontr~cted Radiation }lanagement Cor oration to do ~~tensive on-site 
radiological ~uTVeys which include Rrou dwater analysis. core sampling, test 
boring, and other test !:1 as deemed neces aTy. The NRC·. has given DNR verbal 

seph P. Teosdoltz Governor Oivisio of Environmcmtol Qt;c~itv 
ed A Leiser Director Robe I J. Sc~tG.:tJtfJifirector 

I ><hi bt'~~ zo -a 
WLLFOIA4312- 015- 0172990 
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Vestl~ke L3ndfill continued 
Page 2 
October 2, 1980 
To: Bob Schreiber 

permission to utilize the monitoring wells which Radiation Management 
Corporation will be digging, in order that D~1R may test for the presence of 
chemical hazardous wastes. 

There is little knot~ about what went into Vestlake Landfill prior to State 
regulation. Analysis needs to ·be done to aetermine: 1) what wastes are 
deposited in Westlake Landfill, 2) if any bf these pol1utants are leaving 

I • the landfill via groundwater, and 3) what threat does Vestlake Landfill pose 
to drinking water·supplies. 

cc: "Fred Lafser 
Ron Kucera 
Jim Long 
Robert Robinson 
Bob Miller 
Tom Doan. 

• 

WLLFOIA4312- 015- 0172991 
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3.fit)0 ~t .•. T_,.~uie County 

~~, 

I£C£1W~::, 
Nov 2 1977 V.!e9t L:~~:.·~ !)~clition Landfill 

~etohf'r 'U, 1977 
··- IIIUAu elf - •.un ~IMEHt 

~. "::~illiar.t Cannev 
oest !~~~ L~~~fill, lne. 
!tt. 1, ~ox :.~5 
BriA!'"eto:1, ~'':' F.3044 

Dear ~.r. Cenney: 

Thb is tt' f.,ll~· utt -on the insneeti!')n of t""c ~-leRt T.~tkP. l>e.""!Olition 
I 

tan~~eill l"~ "e!'~":?.r 4, tnn. ~v 1. T'l""!"~sc':'lt~ti·.rE' of t"'P ~·'iasouri 
........ n .. ••• ~-:.'c· .. e ..... ~.,- .. , ':).,.eol"t,,.,.,.. ,.J. "' - ....... , .. ,~ t'•-.~ 1--••TI(' .... ion ~~ .. .... _ ,... ...... . .. . .... _.., ........ . ........... ~;. y , .. r .. L. ._ . .• • ... 0"' • •.• . .... \. • 

thr- foll.tY.·:tr.- ll':"!~?.ti~!:.etor·' !~~t'.Jres ~!'·"' no::cd nncl rPcOl~E'r.cations 
for thc!.r r.crrr.et1 C"'l nrE: ~iven. 

U ~·!SA'l't~:-ArT"~-'· 'r': ~.T'.7~<': ----
1. 

2. 

~:on-l!~o11;1.on lan~fill vnsfe ineludin~ \.~stes not even 
aeee~table a~ ~anitarv land~ills vere bein~ de~osited at 
the .Je!"tolition landfill sit/c-. 

Routi':'1e tec:'tniquP.~ of s~rea1di~~ ~nd cOt' 'actin~ the demolitiot:3 
1o•a,;ta!J were not beinct prac~ieed. 

1. A rondd'!ra"lP. I!!"C'unt nf. ndnt sludc'P. in 55 crall.on metal 
d~s harl been dis~oe~o of)on t~e· site. It a~pE~red that 
the najor!t~ o! the paint slu~~e had been cixed ~th soil 
and had c:aused one srea to/be '"fery odorous and Hxtremely 
c!a."'lp. ~either the d~ol1tion or sanitan landf:lll should 
be acc:e;ttin~~t anv tlUR!\tit:t ~f '!H'l:!.nt or other slull~es. ·It 
is ur.derst.ood that a ~all I amount "!'liJ;ht ~et inti> the landfill 
U'!'\!!eteeted but. it 1oms ob'\·iou'3 t'h'\t a ~nn~t nort:Lnn of the slurlte 
eoul~ and should b:ave been I tur,P·~ .,~·:-.1v. •!."!"''ecU:tte steps 
11lU!IIt be takan to stop all f"'=:r.i '~ "P.rJnqit'! o~ :~uch r:t:Jtert:tls 
and to i.Mr.~r!d:latelv ret:tove ~meh ~at~ri.:als when the~ RO!!\e ho'' 
are •llr.l1'ed. (Section e')-t~1t)lf'l (2) (A) of the ~1Bsour1 Solid 

I 
Wast~! Rules !lnd ~e~ulation~ Us~s the tYDes of l:'!:tterials to 
be acce~ted at a ~enolition landfill. Enc:lo~e~ is one eonv . I . 
of t~c ~~les and Re~ulations. 

vJL& (JJd.r:; 

E)th; b1. ·r zo- c.. 
WLLFOIA4312- 015- 0172992 
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3.600 ~t. T.ouh County 
West t..-.•:e l~~~"JLitj C'n Landfill 

October 2~, 1917 

2. 

3. 

4 • 

• 
.Acceptance of noft-dettotion wastes baa been observed itll the 

I 
pa~t llt t~e deno11t1ou landfill site. It 1a felt that: it 1a 

I 

a cor-b!.,ntil)n ,f. an 1n3dequ.'lte s~~n li!ttin~ the ~3ste'!l to be 
ac:c'!;te~, 1in;v:~e'luCtc inspection ~f lc3ds C:O'!"'in~ in and a villins;n>lss 
to ac.ce"~t ~'Jch '1on-c!e~ol1t1""' 1Utar:!:1ls .,hen t!\e'' :tr~ on •ite. . I • 
~'!cti ot" -~-'~. ~1, (~) (C) ~ raqui!':o tl1:'\t 1\ list of ttn11tes to be 
acc:~ .. ·t~·: t~ .a.,.,l~·,·"!! .,r~-i"':lentl,!. '\t .. ~.. ~~ t~ ~~tr:'l~t:!!S. ~o sivn 

• •, I ·-
'-""9 C\~!'r:-,.,,,..: ~t .eit.,"!r P.ntr.,ncP. f:o'!" ~~~ -~!~litton l:m·1f111. A 
si~~ li~ti~~ t~~ v,s~? t" be ~~C:~"~t~·~ ~u~~ be erecte~ ~t all 

I < 
e~tn~ce-. to th~ t!E!"!'olition l~r.!'!Hll. :\ rer.l"t'n~i':lle lJu~ervieo~. 
shou!t! ~c loc~te~ on site 1..~0 tsj ~~illin~ to thoron~hl·r inst'ect 
even 1M~ th!'.t cc-.,eos in snd to rej~et all non-rle:"lolit:iou miltcrials. 

• I 

Anyo~.e c-1u~ht duo::pin~ non.-~e!':lolit.ion. .. 7:tsteR should be force.~ to reMove 
such wastes to a pro!)er dis!'osal/ fsc:il1t•. The e~hi·nation of 
adv1~1n~ pros~ective ~~ers of rmst w~qte9 are aece~ted via thP. 
lanUill si.~n alon~ 'nth a rcsron!liblP. suttervisor ~.mo is kno•.wlc~;nble 
about "tthat ~:~stt!S c~n an1 cnunotj he ilCCC!~te:l ahoul!! result in a 
great re~uction in non-d~olitionl wa~tes bein~ d~ed at the d~~lition 
lanJf:Ul. 

It Willi ohserved that the d.molition ~tl!rials ,.•ere be:inR dmr:ped at 
the t:oTI of t!'le •.mrl~iTI"' he~ of the l:mdfi.ll and for t:he T.'IO!Jt "'art . I ~ 

. si!'!'PlY !''JShec! over the etl~e of thl! f.~cc. Very littlE! coapaction 
was beinr. Aecanplished. It was/unde~st~od that s~e bull7 wastes 
sue~ a9 lar~e concrete blocks and tree trunks c~nnot be compacted 
hut, tl'\C! ~!ljority of the other 4emolition Wilstes ean be spread 
and eo~nctP.~ in layers around ~~ feet thick on or near a 3 to 1 slope. 
If possible, it is ree~enced that the de~olition v:~tes be d~ed 
at t'he b.sse of ,mrldn~ face. i·~et~'!r t~o. '~aste.'1 are dUI:r,)ed at :he 
top ·or base of the ,.•or!dn~ facel everv e!fort :~t.:.st !-1! cade to 91'relld 

. and ccr.j)ne t t1,e de:nolition wast~!'J in A,l:.vers not to e:~c:eed two (2} 
feet as t'rtlC:~~ ss pract!c:al fr~ the !;t~'!'lfnoint of the size and shape 
of the n:1t~rblcw. If i1 load tsjoboerved containin~; larne materials 
tl'\.1t coul~ 'hinc'er the !)roper c~rnctir.-"l of othP.r t!e.!!l·olitiou wastes, 
it sho•Jl-.' he c:!,~~ed vh~re it c.sn he !".Ot'e easilv handled insteati of 
v1t'tt the ot~er ':asteR. Seetio'!'l/80-4.010 (12) (C) 1 requires that solid 
vast;e handlin~ ·equ:t,::~ent shAll ie caoa'-llc of : I 

1. Spre~~1.nr. end co!!!paetinr t~1e solid wastes accettted I 
in layers no more tha~ two feet thick, When. ~ractica! • 
from •ize and abape ofJ the vastc material, whUa confining 
it to the •~llest ~ractieal area. . I 

2. Compact the ao11d w.:tste to the smalle!tt pra:ctical volur.~e. 
I . 

3. 'Place, spread and COf'll?BCt the cover aateri.d aa !llllc:h as 
practical. 

AD axtensive 1alvage operation vas b~inR run at the demolition 

1-, 
f 

I 
t 
J 
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· ..... • .. : 

3.6,~ St. Louis Counry 
West Lnke Oenol1tion Landfill 
Pa~e 'ihree 

. ;.... ' .. 

·. 

· -~- -·october 31. 1977 ... . .. 

.• 

. ~: 

; ' J! . :· . 

... _.,. 
.,·,. 0 •• 

-... landfill r.~ainly for the coll ction of W~eta111c objects. 
· ·It wa~ underlstood that the ·~lva~ed Nterials are hopefully 

·· rcnf'ved £ron the site the smie •hv t!-.ev are collec:ted. The 
• _. I 
· . landfill ~.1st bo coi:r.en:ied for till! c:ttensive salv~Lge o,>era-

tiou bu~, _every effort !1US~. *I! :':'l•1!!e to rQnove the .salvaged 
··· 1:1ateria.;. ~:111-:t or to kee? tn~ nc.:1tly :=~torec! on atte • 

-· _ ""~S.. It v .. s o;,s~rvu.! tr..lt the rl!q~.li-:~: t-r~l·.Pe (!~) inches o!. weekly 
c:o·Jil'!" ::.::1to.!ri:1l !1.:.~~ ~aeu n-r-?11~·1 '-:1"! ;.:1~ 1)ccn j)!"O'P•~=ly COr.'!''iCted 
any :~re.1:; t::.:\t have been brot::itt ~i> to f:!.ru1l ~radt! S~\oulc! 
cont.lin ~in..1l cover c:oru:istin~ of at least two fent of conpactcd 

t., ·-:'· . • I,. • 
.. so~l .:m.t be ,?rOi'e·rly seeded. .. ·. .. ··' . . . .·. ·. 

If. you h. we .:my q~;estions c:oncern111.3 t::e above cOT:!.'!ents ·atld recorr.andations, 
please feel freP. to ~ive us a c:all •f. our St. Louis OffiC•!· Reinspec:tions 
will b:! :"!'lde to ins:Jre that any non-demolition I:laterials •are not beinc; 

· ac:cei)ted 3UJ the :2ateri:1ls accepted ~re bcinc ,roperly cot!lpacted. 
. r 

·'·· ...... , -· bmanz:n BY: 

i. ._.·""'!.~· 

. - --..... ·-·Earl F. !:.,lt,c:raew.a, ·?.:t. 
·~--,.lc. ' .... - · Rep,ional .A.loinistr~tor 
·•• -~ ·' ··.: ·"··St. Lo;lis' R!~icnal Office 
r ;' :. . J)epartMlent of ~;atur<ll !lesourc:e 

-. ·. 
__ , 

,. : I J 
.. :. ,. .:.·. . 
~- . ., .. ~:-.·; EHl/lSS/lh 

.. ·:,... . .· 

--- •. - CC: EarJL Breadon 
233;7 TeleJ~raph Road 
St. Loais, ::c 

I 

~ 
;:;:> Sf~ -: ~~ .,r~t-

ud Stein . .· . .. ·• 
Enviror~eutal !nr.ineer I. 
St. Louis Regional Office 
Dep3r~e~t of Natural Resources 

-:-<..' 

' ! 
···-~------·__, .. __ -· 

St. Louis County Health Depart~ent 
CO,Si/ . 

.. _ .. - .. ___ ··---·· ·----· . - . -··-· 

.. . .. . 
... i • ... . 

: . ' .... ~ . ~ .,.,. ' 

•• -~ .... ,. ·:·'-· . . r. ~ ' .. , -~ 

:-~ .:,f . ·-~1.:. - .•.. _, .. -~. ,-:,,,· .. 

·. .... , ..... "·1·, .... 

.... ~-, 

.· . . . . ' 

. I __ ...... -·· -- ....... -- _..... -

/ . 
." ~ I • ~~ -~ • • " 

~ ' •• :. 0 .... 
:. : ~ . ~ ·. 
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MISSOURI DEPARTMENT OF NATURAt RESOURCES 
DIVISION OF ENVIRONMEIIITAL QUALITY 

I DEMOLITION LANDFILL SURVEILLAtCE RECORD 

I Date, /Q-1.{- 77 . Days/Week I pen, __ bc::;._ ______ ~-
fame of Demolition Landfill, :{&sf La}'£. ~tfi{r;rl! <'. /)emo lifT(r.. /.uu £'1 / 

Permit No, ;)./8903 County, I Sf. f...cu...", ~ 
I Owner: ...&.o~:JoU,.,;::=.~o-={..ti_...;;.=~;.:..~.:~o;:-Xh:c;;,.L,..uC-·.;...· __ . Operator: \ ~ 4-!1 d-f.c''H.L:\ 

Address: 6-J!: .2&'6 Address: 

I __..,L,;,_.~~----)....:;..;::1o~6. ~Y' 
I • 

I 
I 
I 

1. Special Conditions and Approved Modifications l · 
A. Are there any special conditions or approved modifications o

1
• the satisfactory complianc:e subsections of 

the rules and regulations? (e.g. impermeable barrier, limiteo excavation, exceptions to weekly cover re-
quirements) . . ~ 

----- Yes I. No 

B. Is the demolition landfill operation in compliance with the sP,ecial conditions or approved modifications? 
(If "No," describe violations under "REMARKS.") \ 

.II. Check Types of Waste Accepted Yes --+-~--- No 

I 
I 
I 
I 

INDICATED ON 
PERMIT ~PPLICATION 

REPORTED BY 
OPERATOR AS OBSERVEO 

Demolition and construction waste ..••..•.•••••.•••••.• ·t---+-----+-----+--·~-~---i 
Brush and untreated wood waste ························t----1-----+-----+----::~~~--f 
Tires .......•...•..•.....••.••••••.•..••••..••••..•..• ·t---+-----+-----+---X~:::---i 
Inert Plastics ••...•..••••••••••.•••••••••••••••••••••• ·t----+l ~----+------+------! 

11toCt t!Autt~ {'_;iA.£~~( ~ \ X 
Of"ERWASTEStSPECIFYl(} .J 

1111. Remaining Ute of Landfill 

I 
I 
I 

A. Est1mated average volume of compacted sohd waste rece1ved. . / ~A.I bA~ . .if-.I.~AA 
----- (tons. yards/~ay, week) ,v,,:./'vrz." "''"'' 

B. Estimated volume of remaining landfill covered by approved ehgineering plans. 
----- acre f~et 

11!1.()58- 11176 
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I 
IV. ·Satisfactory Cnmpliance Subsections Regulations 80-4.010 [ 
· Check all sut ;tions: SAT- Satisfactory; UNS- Unsatisfactory. (If necessa escribt! "UNS" violations .. ... 

I 

under "RemarKs.") 

SATISFACTORY COMPLIANCE 
OPERATING PROCEDURE 

IIDutlne sanatary landfill techna4ues of SD•eadanaand ~mpactan& ' 
solid waste shill be used as mucb u prathtallle ID disoost ol 
solid .aste in a demolitiOII lalldfill. 

A list of Wlstes ID be accepted shill be disc•layed prominently at · 
tile sil! entrance. 

ID WAST( UCUIIm 

A rrspons1ble superw1sor sllall be present at the dispoul ara at 
all times when the aru •s open to receave ~raste. 

(I eluded wasres deposited removed to an approved disposal site. 

;rn swcn011 
Site accessible by all·weather roads. 

Surface water courses a~d runoff satisfactorily diverted from the 
landfill. Demolition landfiU constructaon and eradin&lll IJII"DDI!!))I 
rapid surlace wattJ r1111otl witllout ttteSSift er0\1011. 

Decomposable solid wastes depos1ted above predicted muimum 
water table. 

No open burninaw•tllout written permission from the aaenty IIIV· 
in& jurisdiction. 

AS CONTROL 

3 

I 

Oecomposat10n cases adequately vented to prewent danaer to occu· 
par.ts of adjacent property. 

Gases vented ID proMiit e1plosive 01 I01ic ll:Cumulauons. 

Vector control p1ograms implemented when n~cessary. 

Liner collected and compacted 1nto cell be ulllized daily. 

Wastes easily moved by wind covered is necr!ssary. 

On·s1te weaetallon and natural Windbreaks btin& utilized for liner 
control and aesthetac appearance. 

02l(Cl!B 
(12)(C)IC 

(12)(C)2 

(12){C)3 

03l SAFETY 

03l(C)l 

(13)(Cl2 

(13)(C)3 

(13)(C)4 

(13)(C)S 

(13)(C)6 

0'l IECORDS 
(14l(C)IA 

04l(C)IB 

(14)(C)ID 

BY 

SATISFACTORY COMI'LIANCE 
OPERATING PROCI.DURE 

Twelve ( 12) inches compaCied soil COftllllltlrial applied at last 
once every seven calendar days. 

final cover of ·at leasr bro 12) teit CDmlllcted soli applied on all 
completed areas. 

Sohd waste spread in layers IIOIID tiCtt~ bro (2) lett as mutb as 
practical. 

EQuipment available and eperattd to sprud and compact !lie solid 
waste as rect~ved or at least when the accumulated waite readies 
200 cubic yards. 

No solid waste d1sposed of in .ater wller1 the water interfered wolh 
spreading and compachn& or where tile water is taulln& a mas· 

· quito problem. 

' 

Fire utJn&uisllers provaded on all equ1D1nent 
------------~---+---! Provisions tor e•!lft&ulsnanc fires 1n Wl:ste. equ1pment or strut· 

· tures. -+---+--1 

Scavena•na pro~abated. 

Controlled access hmited to ooeralln& twurs. 

, , Tratlac control sicns provaded. 

Dust control •~eQuate. 

Reco1ds of complaants and major problerns. 

Records of dates of cover matenal applu:ation. 

Records of vector control efforts. 

Records of dust and liner control etlorts. 

Records of Quantity of waste receiVed. 

Records of lotanon of &eneral types oi wastes ana Cltlllh of fill. 
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~IBLE 7 - Results of Analysil of Leachate From 
- Westlake Landfill, Incorporated (l/23/713) 

PARAMETER 

1. pB (Std. Units) 

2. Specific Conductance Cpmhos/cm) 

3. AlkAlinity as caco3 Cm9/l) 

4. Acidity as caco3 Cmg/1) 

S. 1'otlll Solids (mg/l) 

6. Suspended Solids (mg/1) 
I 

7. Volatile Suspended Solids (mq/1) 

e. Grease (mq/1) 

9. Chemical OXygen Demand {tnq/l) 

10. 'l'otal Organic Carbon (mg/1) 

11. Phenol (mg/1) 

12. Fluoride (mg/1) 

13. Chloride (mg/1) 

14. Cyanide (mq/l) 

15. Kjeldahl Nitrogen as N (mg/1) 

~6. Sulfate Cmg/l) 

17. Sulfide (mg/l) 

18. Surfactant (MBAS) (mg/1) 

19. Chromium (mg/1) 

20. Copper (mg/1) 

21. %ron (mq/1) 

22. Lead (mq/1) 
.... 

23. Rickel (mq/1) 

24. Zinc (mq/l) 

CONCENTRATION 

6.0 

3170 

475 

415 

4030 

392 

223 

56 

3820 

1090 

330 

<O.l 

83.2 

580 

<o.l 

o.s 

<o.s 

1.60 

31.0 

<o.s 

<0.3 

10.8 
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Confirmed Abandoned or 
Uncontrolled Haz~rdous 
Waste Disposal Si·tes 
in Missouri 

• •• 

January 1, 19.87 

Annual! Report 

• 

, .. 
MISSOURI~ 

DEPARTMENT OF NATURAL ESOURCES 
Division of Environmental Quallity 

•••• 
W~M CO~& 
E ><hi k::,,·t ;;.o-o 
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WESTLAKE FILL 

Classification: Class II, Priority 2 

Site Name: Westlake Landfill 

Address: Bridgeton, MO 63042. Between Old Rock Hill Road ani New 
Rock Hill Road east of Earth C ty 
T 46 N, R 5 E, St. Charles Quatrangle 

Waste Type: Organics, inorganics, solvents, pesticides, heavy metals, 
acids, bases, plating waste and radionuclides 

quantity: Unknown 

Site Description: 

The site is an active landfill on the Mi souri River floodplain in St. 
Louis County. The site has been reduced to two areas (see attached legal 
description)." 

Present Owner: William McCullough, President, Westlake Landfill, Inc., 
Bridgeton, MO 63042 

Environmental Problems Related to Site: 

The site is an active permitted landfill which in the past accepted 
unknown quantities of hazardous wastes. Excavation at the site in the 
past reached the same depth as the groun·water. Unknown quantities of 
hazardous materials have been deposited n direct contact with 
ground~ater. There is potential for con amination of groundwater and the 
Missouri River which is less than one mi e away, directly west of the 
site. 

Remedial Actions at Site: 

The site was surveyed prior to expansion in order to separate the 
demolition fill area from the area ident fied as containing ha~ardous 
materials. 

Area of Concern Related to Site: 

The average natural ground elevation is 
1
35 to 440 feet with groundwater 

at a shallow depth. The alluvium underlying the river is one Jf the most 
important aquifers in the state. ConseqQently, if contaminatiJn is 
occuring from the landfill, it is threat~ning a vital aquifer resource. 

General Geologic and Hydrologic Setting: 

LOCATION: Longitude 90 26' 45"; latitude 38 46' 15", St. Charles 
Quadrangle. I 

The landfill has been in existance f<Dr more than twenty years. For 
most of that time period, landfilling ha~ occurred on the Miss•)uri River 
floodplain. Landfilling also has taken ~lace in a limestone quarry 

47 
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adjoining the floodplain landfill. The quarry 
Limestone which is present along the eastern s 
floodplain. · 

The early portion of the landfill operation 
filling below the floodplain and into the g 
River aquifer. Subsequent landfill operations 
filling above the floodplain surface and also in 
quarry. Except where operational procedures 
to occur in the quarry or runoff water to drain 
no evidence of significant amounts of groundwa 
aquifer entering the limestone. For the most pa 
limited to begin with, would be from the bedrock 
into the Missouri River aquifer ;rather than the 
surrounding bedrock. 

Groundwater monitoring indicates contaminant 
alluvial aquifer in a generally :northwesterly di 
monitoring to date is-inadequate to verify this 
adequately characterize the nature of the all 
of the landfill. 

in the St. Louis 
s of the Missouri River 

excavation and. 
the Missouri 
were confined to 

adjoining limestor~e 
outbreaks of leachate 

the quarry, there was 
from the alluvial 
, the recharge, quite 

oining the alluvium 
ifer recharging the 

t into the 
However, such 

ication or to 
aquifer in the vicinity 

The Missouri Rivt~r floodplain sediments cons st of 15 to 20 feet of 
silt loam to very silty clay having moderate to 1igh permeability. Thn 
groundwater table occurs at depihs of 15 to 20 t below floodplain 
level. Fluctuations of 5 to 15 feet occur ~urin .periods of high water 
levels when there art~ prolonged wet seasons that affect the Missouri 
River. Local wet or dry periods cause little ef, other than recharge 
directly through the landfill. This may be the significant risk 
posed by the Westlake Landfill, :the poor soil c ing procedures that 
apparently occurred during landfill operation. 

Beneath the silt loam, very~silty clay surf 
the Missouri River alluvial sed~m~nts are char 
increase in grain size associated with increasi 
increase becomes noticeable at depths of 20 to 
of gravel beginni~g to occur at:depths of 30 to 
sediments, plus the large and perennial recharge 
alluvium to be one of the major and most 
Consequently, if contamination is occurring from 
threatening a vital aquifer resource. 

Public Drinking Water Advisory: 

There are no publ~c water systems located in the 
Westlake Landfill. However, the site is less t 
Missouri River, which is the water source for St 
Company's North Plant. The intake for that p 
downstream from Westlake Landfill. Should con 
reach the Missouri River, the downstream public 
affected. 

soil of the alluvium, 
ized by a general 

depth. The sand 
feet with the percentage 
feet. These coarse 

of the river, cause the 
t aquifers in the state. 
the landfill, it is 

immediate vicinity of 
n one mile from the 

Louis County Water 
, is about eight miles 
ination from the site 
ter system could be 

Private wells located near the landfill may also be susceptible to 
contamination. 
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Health Assessment: 

The Westlak1~ Landfill site has been found to be contaminated \lith 4000 
I 

tons of chlordane, trichloroethylene and toluene, and 7000 tons of low 
level uranium ore wast~s. I 

Chlordane is a broad spectrum insecticide that has been observed to cause 
the following symptoms: blurred vision,l confusion, ataxia, delirium, 
coughing, abdominal pain, nausea, vomit~ng, diarrhea, irritability, 
tremors, convulsions, anuria, and cance~ in laboratory animal~;. It 
attacks the central nervous system, eye~, lungs, liver, kidne:rs, and 
skin. TCE or trichloroethylene is an animal carcinogen and i~; also 
capable of causing the.following sympto4s: irritation of the eyes, nose 
and throat; dermatitis; headache, dizzi~ess, vertigo, tremors, nausea and 
vomiting, irregular heartbeat, sleepine~s, fatigue, blurred vision, 
unconsciousness, and death. Damage occ~rs to the respiratory system, 
heart, liver, kidneys, and central nervous system. Toluene has been 
observed to cause irritation of the eye~, respiratory tract, .md skin; 
dermatitis, ~eadache, dizziness, fatiguJ, muscular weakness, drowsiness, 
lack of coordination, staggering gait,1kin paresthesia, coll.:1.pse and 
coma. . 

Uranium is reported to cause adverse he lth effects in two ways: toxic 
chemical.effects including damage to th+ kidney and liver, pn·~umoconiosis, 
pronounced changes in the blood and gen,ralized injury; and r.~diation 
effects including lung cancer, osteosarcoma, and lymphoma. 

Analysis of the rates of fetal death, llw birth weight, and m~lformations 
for 1972-1982 showed no. rate for the arta significantly highe~ than the 
state average. 

A well survey and water sampling has been completed, and an exposure 
questionnaire is presently being adminiftered to selected residents near 
the site. This investigation by the Missouri Department of Health has 
found there are only four wells still ih use in the area that are 
downgradient from the site. One is use~ only occasionally and one is not 
used for potable water at all. None ofJ.the wells sampled had detectable 
amounts of any of the chemicals dispose[ of at the site. None of the 
residents questioned s.~ far appeared to have any adverse health effects 
caused by materials disposed of at the ite. 

Based on available information, a healt threat exists due to the toxic 
effects of chemicals and low level uran~um wastes buried at the site, and 
the possibility that o~f-site migration/ of these materials might occur. 
While there~ is no evid.ence of past or Pfesent exposure, the potential for 
future expc•sure exists based on the poss.ibility that off-site migration 
might occur. Sampling and corrective cbntainment and diversion should 
continue at this site until risk to the public health can more accurately 
be determined . 
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Classification: Class III, 

WESTLAKE LANDFILL 

. 114 
Prfority 

Site Name: Westlake Landfill 

Address: Bridgeton, HO 63042. Between Old Rock Hill Road and New 
Rock Hill Road east of Ea~th City, St. Louis County 
T 46 N, R 5 E, St. Charles Quadrangle 

Waste T·~: radionuclides 

Quantit,[: 7000 tons of low level uranium ore wastes 

Site Description: 

The sitE! is part of an active land fir 1 on thP. Hi.ssour.i River floodplain in 
St. Louis County. 

Present Owner: Westlake Landfill, Inc., 
Bridgeton, HO 630421 

Environmental Problems Rel e: 

I 
The site is an active permitted land ill which in thn past accepted 7000 
tons of low level uranium ore wastes ExcavAtion at the site in the past 
reached the same depth as the g atnr. There is potential for 
contamination of groundwater and the Missouri River which ~s less than one 
mile away, directly west of the site 

Remedial Actions at Site: 

The site was surveyed prior to expon ion in order to sepan:.te the 
demolition fill area f1:om the area i ntifierl as c:ontnining hazardous 
materials. 

The Missouri Department 
site. 

Area of Concern Related to Site: 

The aven1ge natural :ground elevation 
at a shallow depth. The al lt1vium 
important aquifers in the state. 
occuring from the laridfill, it is 

General Geologic and Hydro~_Qgic Sett 

rces is the lend agency for this 

s 435 to 440 fn"t with groundwater 
rlying thn river is one of the most 
equf!ntly, if contamination is 
atening a vital aquifer resource. 

LOCATION: Longitude 90 26' 45"; lati ude 38 46' 15", St. Charles 
Quadrangle. 
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The landfill has been in existence for more than twenty yea:rs. For most 
of that time period, landfilling has 6ccnrred on the Missoud River 
floodplain. Landfilling also has takJn place in a limestonn quarry 
adjoining the floodplain landfill. Tfie quarry is in the St. Louis 
Limestone which is present along the l1astern slopes of the ttissouri River 
floodplain. , 

The early portion of'the landfill ope ation included excavation and 
filling below the floodplain and into the groundwater of thE: Missouri 
River aquifer. Subs~quent landfill op

1
erations generally were confined to 

filling above the floodplain surface and also in the adjoining limestone 
quarry. Except where operational pro~~edures cause outbreaks of leachate 
to occur in the quarry or runoff water to drain into the quarry, there was 
no evidence of significant amounts of roundwater from the alluvial 
aquifer entering the ,limestone. For tre most part, the recharge, quite 
limited to begin with, would be from t e bedrock adjoining the alluvium 
into the Missouri River aquifer rather than the aquifer recharging the 
surrounding bedrock. Near the bedrock quarry pit, however, the potential 
exists for .draining some alluvial water into this sump. Appnently, the 
pit is dewatered on a continuous basisiwith the wnter pumped to discharge 
in the alluvial setting. Groundwater monitoring indicates g·~neral 
movement of the alluvial groundwater tJ

1 
the west and north. 

The M~ssouri River fl9odplain sediment consist of 15 to 20 ::eet of silt 
loam to very silty clay having moderat to high permnability The 
groundwater table occurs at depths of p to 20 feet helow floodplain 
level. Fluctuations of 5 to 15 feet occur during periods of high water 
levels when there are·prolonged wet seJsons that affect the tlissouri 
River. Local wet or dry periods cause \little effect other than recharge 
directly through the landfill. This may be the most significant risk 
posed by the Westlake Landfill, the podr soil covering procedures that' 
apparently occurred d~ring landfill opJration. 

Beneath the silt loam; very silty clay ~urfacn soil of the alluvium, the 
Missouri River alluvial sediments are c aracterized by a general increase 
in grain size associated with increasing depth. The sand increase becomes 
noticeable at depths of 20 to 30 feet w~th the percentage of gravel 
beginning to occur at depths of 30 to 40 fe~t. These coarse sediments, 
plus the large and perennial recharge o[ thn rivnr, cause the alluvium to 
be one of the major and most important rquifers in the state. 
Consequently, if contamination is occurring from the landfill, it is 
threatening a vital aquifer resource. 

Public Drinking Water Advisory: 

There are no public water systems located in the immediate vi•:inity of 
Westlake Landfill. However, the site i~ less thnn one mile f;~om the 
Missouri River, which i. s the water sour~e for St. Lou is County Water 
Company's North Plant ... The intake for hnt plant is nbout eight miles 
downstream from Westlake Landfill. Sho ld contaminaUon from the site 
reach the Missouri River, the downstrea puhlic watnr system c:ould be 
affected. 
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Private wells located near the lancif 11 mny nlso hr. susceptible to 
contamination. 

Health Assessment: 

Uranium is reporte~ to cause adverse 
chemical effects including damage to 
pronounced changes ·in the blood and 
effects including lung cancer, ost 

health effects in two ways: toxic 
the kidney and liver, pneumoconiosis, 

eralizcd injury; and radiation 
arcoma, and lymphoma. 

Analysis of the rates of .fetal death low birth weight, and malformations 
for 1972-1982 showed no rate for the area significantly hi;~her than the 
state average. 

An exposure assessment including a 
administrative exposure questionnair 
investigation by the M:i.ssouri Hepar 
only four wells still in use in the 
site. One is used pnly occasionally 
at all. None of the residents quest 
health effects caus~d by materials d 

Based on a~ailable information, A he 
of low level uranium wastes buried a 
off-site migration pf these material 
evidence of past or present exposure 
exists based on the possibility the~ 
Sampling and corrective containment 
site until risk to the public health 

, 

11 survey, water samp.Ling, and an 
wns completed for th•~ site. This 
nt of Health has found there are 

ren thAt nre downgradient from the 
and one is not used for potable water 

ed appeared to have any adverse 
sposcd of At the site. 

lth thrent exists due to the effects 
the site, and the possibility that 
might occur. While there is no 
the potentinl for future exposure 

off-site migration might occur. 
diversion should continue at this 

can more nccurntely be determined. 
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··--
1942-19ffi 

EARLY 1900 

OCCEN3ER 29~ 1966 

J' \RY 1967 

----------------1 
ORIGIN Of l:YJERIAL AND UJSIOB_Y_QE_illfJlSE. 

PELGIN crnGO MID ~ESTIC UMNIUM ORES PROCESSED AT fw.LINCKRODT., INCORRJRATED~ AT 

DESTREW\N STREET FACILilY ·0'~ NORTH SIDE OF ST I LOUIS. AGPffi'ENT \·liTH u. s. I PELGIANS 

WJ\illD ORE RESIDUES <DAUGHTERS> RETURNED. Ml\TERIAL \'lAS HELD BY .U. S.~ Pill fflT CLAI~ED 

BY Pfl..GIAN mrn. 

AEC-G'\K RIIXJE lffRATHXiS OFFICE PUT OOT BID PACI<AGE TO SELL ftS LISTED IN BID 

-PACI<AGE~ TOTAL ORE RESIDUES-(f ll7~0~ TONS-(f IWFINATE OR-IWUU'1 SULFATE eM . 

ariTAINING APPROXIf-Y\TELY 191 TONS (f URANilf1. Tl£ 3700 TONS OF &\S04 (lEACHED) 

coriTAUJUii 7 T(}JS OF UPJ\Nilll1 \·U\S ITEMIZED AS PART OF THIS PACKAGE. 

caniNENTAL MHHNG PHD MIU.Iiij mPANY~ CHICAOO~ IU.INOis .. ucs~ oo. S'\l\-862 

. PURCHASED Flm AEC-DRO. THE ORE RESIDUES WERE STORED AT ST. UliiS AIRroRT. ORE 

RESIDUES \fRE KMD TO 9200 L.ATIY AVFJ'iJL 111\ZtUKXID~ f1ISSOURI •. 

LIC6~SE i.Xl. S·t-907 WAS ISSUED TO C0'1~£RCIAL DISCOUNT CORRJRATIQ~~ CHICAOO~ Ill..IOOIS 

Alill~IN~ FOR RlSSESSIOO (f RESIDUES~ REr'OVAL. OF f1liSTURL NID SHIR·Hlf TO COTIER 

CORfURATIOi IN CAr~ CllY~ COLORAOO. 

OIITii£NTAL ~11NING NID f1ILLING "Tm1H~TED BUSINESS~ OJ.1~ERCIAL DISCOUrrr CORRJRATHJ~ (f 

OIICAOO~ lll.IrDIS~ TOOK PHYSICAL RlSSESSIOO OF Tl£ FACILITIES AND SOURCE lY\TERIAL 

STOCJGl ll.£. 

...... ·-. 
j,.._ 
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DECH1PER 31, 1969 

AlJ3UST TO 
OCTO~_R 1973 

COTTER CORRJRATHlt CANON CITY, COLORAOO, LICENSE NO. SUB-1022 PURCW\SED REJt\l\INING 
roJRCE W\TERIAL AT LATTY AVENUE. 

COTlER TPANSffiRTED Am THE lATTY AVENUE SITE 10,763,41 TONS OF RESIDUE BY RAIL TO CAtm 
CI1Y., COI..OMOO. tm.,sq!1,,70 Trn5 (f RESIDUE AND SOIL CONTAINING APPmXI~lB..Y SE.\'EN 
TOOS Cf lil\TURAL URANII.ft1 \ofRE TRANSffiRTED TO THE \£ST l.M LANDFILl Sll£. 

PPRIL 10., 23, NID_ _ _ __ -~GIOO 1_1 I IN~ I~ AT ~~ MISSOURI _SITE NID C'.J\flm CllY, COLDRAOO lFFICE. 
24, 1974 

f'AY 10, 1974 

f()Vt}1BER L 1974 

OOVB~ 13, 1974 

LICENSEE 9Jit11TS Fli'W.. SURVE.Y OF LATTY AVENUE SllE TO flf.C LICENSitll. 

FINDINGS CF APRIL 1974 INSPECTION BY REGHX~ I I I ARE SENT BY LET1ER Fm'1 ftE.C I£AIYJ.l4RTERS 
TO COllER CORPOAATIOO ADVISING OOT DIWTION MID DISFUSAL (f ORE RESIDUES ARE NOT IN 
lffi>ING WITH UlTENT (f PART 20. NO IID1S OF fD~CO'fLIANCE. 

f:f! uca~INJ TER1INA1Bl LICENSE r[). SUB-.1002. 
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DAlES 
»\Y 16 .. 17., MID AUGUST 4~ 

19Eb 

JANl.Lf\RY 11., 1967 

I'AROi '2J AND APRIL 1., 1968 

NO\ttHPfR 17., 1970 

APRIL 10 .. 23~ & 24~ 1974 

INSfiCTIOO HI SIOR'l 

LICENSEE 

aJITINENTAL MINING & MilliNG COVPANY 
LICENSE NO. S'-1A-862 

'C(J«RCIAL DISCOU~IT CORroRATIOO 
LICENSE NO. S1: -~7 

ccrt'ERCIAL DlsaJ.JNT CORPORATIOO 
llcef£ NJ. gv[ -9)7 

COTTER CORfUMTIOO 
LICEr&: NO. SUB-la22 

COTIER CORroRATIOO 
LICENSE NO. Sl.IB-1022 

FINDINGS 
5 ITEJ1) OF tlllCCJ1PLAINCE RE: IWIDEQUAl£ 
FUSTING., IrWJEQUATE SURVEYS & f£RJ'11SSIBLE 
lEVEL OF IWliATION IN lf'~RESTRICTED AREAS 

2 IID1S OF NONCO'fLIM~CE RE: Fm1ISSIBLE 
_ __l1VELS OF _IW) IATIOO IN UNRESTRI CTBl AREAS 

AND UWJE(lil\TE rosTHIJ 

2 ITB·lS OF fOKXWLIANCE RE: fmt1ISSIBlf 
l1VELS (f IWHATI(l~ IN UNRESTRICTBJ AREAS 
NID INADE(lLt\TE SURVEYS 

ONE ITEM (f rmawt.IMCE RE: INADE<l.IATE 
SURVEYS 

DISFffii\L a= URANILr1 BY DIWTIOO AND 
BURIAL ARE NOT IN ~lNG ~liTH UITENT 
Cf fJf.C REGULATIOOS. OOT CITED PS A 
NOOantiANC£ 

L ..... 
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COCLUSIONS OF JUNE 22-24, GUST ll, 1976 INVESTIGATION 

TAANSFUR1ED TO TI1E rEST ~ lflJIDFILL AS RffiJRTED BY TIE LICENSEE DURING 
.. - TI£ APRIL 1974 INSPECTION. HO\£VER, THE RESIDUE-SOIL MIXJURE IS 

COVERED BY APPROXII'ATELY 3 FEET OF FILL AT WEST~ lA~FILL INSliAD 
(f 100 FEET ftS REPORTED BY THE LICENsEE. · 

2. ENVIRa'ffi>ITAL SJIL ~INDICATE~ PRESENCE (f.UIWHI11 ORE Pf«ESS 
RESIDUES REML\INING AT THE lATIY A\£NU~ SITE. PETA-GPn'V\ SURVEYS PERFOPJ''ED 
BY RII I PERSOi~a AT THAT SITE ON AUGiliST 11., 1976 INDICATE LEVELS OF 

' ! 

RADIATION IN CE.~TAIN APfAS EXCEEDING CRITERIA ESTABLISHED BY THE 
NRC FOR DECONTA!·UNATION OF LAND JlifPS PRIOR TO REl.fASE FOR UNRESTRimD 
USE. 

3. PASED ON RADIATION ~URefliTS OF THE ~~TERIAL PRESEJ'IT AT THE \£ST lA~ 
l.Ai\'DFILL AND THE lATTY AVENUE SITE NEiTHER LOCATION PRESENrS ,AN Hi·EJ lATE 
P.ADIOlJXJICAL HfALTH ~ TO THE PUB~IC. 

-------

' ' 

WLLFOIA4312- 015- 0173009 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I-.. 

A r'ORE DETAilED OOIRCXIDITAL EVAWATHl~ 00 TI£ LATTY AVB'ruE A!ID THE hEST 
-- l.M LAND FILL SITES SHOULD BE PERFOR!£l. 

CW< RIDGE f'Ll\TI~ L.AOORATORY TO PERFO~ THIS EVAU.Lt\TION. AW RECCitENDATIOOS 
Will PE EASED 00 THE CW< RIDGE EVALUL\TICX~. 

' 
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-------------------
Chronology of Radioactive Waste I United States Government (Manhattan Project) I 

at West Lake Landfill 
~ 1942-1945 

Mallinckrodt (nuclear processing plant) 

I 

Destrehan Street, City of St. Louis 

........ 1966 """"'"'=ii=i 

I Nuclear Regulatory Commission 
(formerly Atomic Energy Commission) 

February, 1966 ..... 
- - - -- - ·- - - --- - - - -- ....... _ - - ---- - - . - -

I Continental Mining & Milling Co. I 

......... 1967 
~ 

1 Commercial Discount Corp. 1 
December, 1969 .... ....... 

Cotter Corporation 
(a subsidiary of Commonwealth Edison) 

z -- ~,..,..,...,... 

0 ....... 1::10::1~ 

3 I B & K Construction Co., Inc. -0 
() July-October, 1973 .... 
-~ l West Lake Landfill I 

Exhib/~r ;23-J3 
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